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CONGENITAL BILIARY ATRESIA 


Report oF THREE Cases; Two OCCURRING IN ONE FAMILY 


WituiAm W. Wuirten, M.D., ANp GrorGe C. Apter, M.D. 
New RocuHe.ir, N. Y. 


CATTERED throughout the liter- 
S ature are numerous reports of con- 
genital atresia the extrahepatic 
biliary system, and it is the purpose of 
this paper to summarize and bring up 
to date some of the more important 
practical concepts of this subject. Al- 
though the occurrence of this congen- 
ital lesion has been known for many 
years, it having been first described by 
Aristotle, it was not until John Thom- 
son" * eolleeted fifty cases in 1891 that 
a real survey was made of the sub- 
ject. Probably the first case of surgi- 
cal intervention was that attempted by 
(tiese and Witzel® in 1895, while Put- 
nam and Elliot* operated on a 4-month- 
old female infant in 1898 who died on 
the third postoperative day. In 1916, 
Holmes® summarized 112 and 
coneluded that approximately 16 per 
cent were theoretically operable, based 
on pathological findings. Stolkind® 
collected 245 cases in 1939 and at least 
eighteen additional cases have been in- 
dividually cited since that time. In a 
review of 21,000 admissions, Donovan’ 
found sixteen cases of congenital atre- 
sia of the biliary system. There does 
ot seem to be any significant sex pre- 
lominance as Amberg* pointed out in 

series eighteen cases in which 
here were ten girls and eight boys. 


of 


cases 


of 


the Pediatric Service of the New 


Hospital. 


From 
whelle 


5 


39 


A report of the familial oceurrence 
of this anomaly was first made by 
Gould® in 1855 in which there were 
two cases in one family, while in 1866 
Binz'® also demonstrated two cases of 
biliary atresia dying within forty- 
eight hours of birth, although the fa- 
ther evidence of syphilis. 
Sweet'' observed three patients, two 


showed 


of whom were operated upon unsue- 
cessfully. These cases were essentially 
the same, having both intra- and ex- 
trahepatic biliary malformation 
gether with cardiac anomalies in two 


to- 


There was no evidence of ma- 
infection, or trauma 


cases. 
ternal toxemia, 
in Sweet’s cases. Hopkins’? also re- 
ported three cases in which the mother 
had a mild toxemia in all of her preg- 
nancies, and whose sister had chronic 
jaundice. Of six pregnancies, twin 
girls were born at eight months with 
jaundice which cleared up in a few 
weeks. Two years later a third female 
was born at eight months with icterus 
and died on the second day showing 
a nonpatent ampulla of Vater. The 
fourth sibling had no icterus, but had 
an enlarged liver and died on the sev- 


enth day because of absence of part 


The fifth 
and seventh aborted at 
seven months, but were not autopsied, 
while the sixth child was full term and 
icteric, dying at three days with evi- 


of the common bile duct. 
babies were 
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dence of oeclusion of the lower end of 
the common duet. It is evident there- 
fore that more than three of the off- 
spring may have been affected. 
Numerous other instances have been 
cited as eases of familial biliary mal- 
formation, but most of these have only 


autopsy findings from one sibling and 


presumptive evidence of a_ similar 


anomaly through clinical observation 
of from one to five other patients in 
each family. Those with such un- 
proved eases include Gordon,'* West," 
Probably 


familial ineidence in these 


Thomas,*® and Glaister.'® 
the largest 
presumptive cases was reported by 
Dunbar’? where one autopsied patient 
showed hepatomegaly and completely 
bile of 


Of ten other siblings, five were 


occluded ducts at 7 months 
age. 
born jaundiced and died within a few 
weeks of life without post-mortem ex- 
amination, thereby suggesting a pos- 
sible total of six cases in one family. 
Arkwright,"* Bloomfield,’ and Pear- 
son”’ also reported eases of familial 
icterus at birth that they 
were from biliary obstruction, but be- 


claiming 
cause of the lack of post-mortem ex- 
amination and an unsuggestive history 
To sum- 
four 


these cannot be considered. 
marize then, there 
proved instances of a familial tendency 


biliary malforma- 


have been 


toward congenital 


tions. and four suggestive cases, not 


counting our own eases. 


EMBRYOLOGY 


Although many theories have been 
explain this anomaly, 
probably the most sound proposes that 
a defect in the germ plasm probably 
arrests the normal embryological de- 
velopment. As has been deseribed by 
Ylppo** and others, the epithelial lin- 
ing of the liver and of the biliary sys- 


advanced to 
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the entoderma! 


During the third week the an 


tem is derived from 
tube. 
lage of the liver, which is a mass ot 
joins th 
elongated diverticulum from the ento 
dermal tube by a solid cell stem, which 
will be the hepatic duct. The caudal! 
cells of the diverticulum proliferat 
thereby the extrahepatic 
biliary system. Rapid cellular hyper 
plasia however occludes the lumen un 


anastomosing trabeculae, 


creating 


til the fourth month when clefts ap 
pear between the cells and they join 
together to re-establish the lumen just 
the fifth 
month previous to the production oi 
bile. 
appearance of the lumina is the com- 
mon bile duct, hepatic duet, cystic 
duet, and the gall bladder. As Chester 
man** points out, irregular cleft for 
lack of 
eanalization can cause partial or com 


before month which is one 


The order of succession of the 


mation, atypical fusion, or 
plete atresia and accessory ducts. 

As is evident from the complex de 
velopmental anatomy of the biliary 
system, innumerable anomalies are pos 
making classification difficult 
Ladd and Gross* in reviewing forty 
five eases found only the hepatie duct 
patent in three cases, the hepatie and 
part of the common duct patent in six 
eases, atresia of the hepatic duct with 


sible, 


the remainder of the biliary system 
normal in five and complet 
atresia or absence of the extrahepatic 


cases, 
ducts in thirty-one cases. Other pos 
sibilities which they present includ 
stenosis of the common duct with or 
without a biliary plug, a eystlike gall 
bladder which is not connected with 
the common ducts in which the com- 
mon duct or hepatic duct may or may 
not be present, and a situation in 
which the gall bladder may be con 
nected with the duodenum with com 
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plete absence of the biliary tract. Gor- 
lon’ lists an additional, somewhat con- 

oversial type in which there is ob- 
iteration of the intrahepatic ducts 
vith a patulous gall bladder and an 
entirely normal extrahepatic ductal 
system. 

Another classification of anomalous 
vall bladders is that of Stolkind.* Pri- 
marily it may be absent, rudimentary, 
or be merely a fibrous cord. It may 
be double with either two completely 
separate gall bladders or be bilobed. 
As to location, it may be partially or 
entirely embedded in the liver, or may 
hang freely suspended from the liver. 
Of course, if there is complete or par- 
tial transposition of the viscera, the 
gall bladder may be left-sided. 

Associated congenital anomalies also 
reported by Amberg and 
Zuschlag,** where they found four of 
their eighteen cases had congenital car- 
diae lesions together with other mal- 
formations such as situs inversus, mul- 
tilobulation of the spleen, accessory 
spleens, a hydrocele in a patient with 
micrognathia, and one patient with 
cysts of the eystie duct and an ovary. 
Stolkind® also reported several cases 
with eongenital hearts. In the three 
cases in one family cited by Sweet," 
two also had associated cardiae abnor- 


occur as 


malities. 

Various hypotheses have been post- 
ilated to explain these anomalies. 
lloward and Wolbach®® feel that there 
is some truth in all the theories in that 
some eases may be due to an anomaly 
if development, others to a simple in- 
lammation of the ducts and still others 

) a primary congenital cirrhosis, but 

iat no one theory could suffice for all 
ases. It is most generally accepted 

iat probably this is a result of a germ 
lasm defect. 


nr 
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CLINICAL AND LABORATORY FINDINGS 


Jaundice.—The presence of jaundice 
in a newborn infant should make one 
think of the possibility of biliary 
atresia and its persistence should make 
one carry out suitable procedures to 
rule it out. The results of delay are 
illustrated in the first ease where the 
patient was not investigated until 8 
months of age, having been neglected 
at home. Estimates of the incidence 
of jaundice at birth vary from 30 to 
80 per cent, but despite this wide 
spread it is known that the cord serum 
bilirubin is elevated, ranging from 1 
to 2 mg. per 100 ¢.c. normally. Jaun- 
dice, however, does not become as evi- 
dent in newborn infants because of the 
erythema of the skin for the same 
serum bilirubin level as in adults where 
over 2.5 mg. per 100 e.c. demonstrates 
icterus. Various estimates have been 
made as to what level is needed, rang- 
ing from 1.25 mg. per 100 e.c. to 12 
mg. per 100 ¢.c., while others appeared 
normal at 12 mg. with the average pa- 
tient, showing clinical icterus was 
about 5 mg.?® 27 

Actually the jaundice caused by 
congenital biliary atresia is rarely de- 
monstrable at birth, occurring most 
frequently between the fifth and four- 
teenth days, although occurrences as 
late as three weeks have been reported. 
Probably jaundice at birth is not phys- 
iological; however, as will be pointed 
out later, icterus neonatorum precox 
does occur. It is thought by most 
that the jaundice persists and becomes 
constantly more severe, but Chester- 
man”? felt that it varied from day to 
day and Amberg*™* postulated that it 
recedes in some cases probably because 
of a decrease in the formation of bile, 
due to liver damage. Generally speak- 
ing, the icterus does progress steadily 
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and Gross’s** series it 
between 50 and 325 
average of 125. Rapoport* 
out that as the jaundice increases it 
changes from a dark yellow to an olive 
green due to presence of the oxidation 


product of bilirubin, namely, biliver- 


and in Ladd 
with 


pointed 


varied an 


din. Because of this he advocated fol- 
lowing the progress of these cases via 
the icteric index rather than the serum 
bilirubin since biliverdin does not pro- 
duce any color in the van den Bergh 
test, which in these eases produced 
an immediate direct reaction. 

The The 


ually does not demonstrate any posi- 


Abdomen. abdomen us- 
tive physieal findings at birth although 


As 


the child becomes older, however, the 


the liver may be slightly enlarged. 


liver gradually enlarges and frequently 
descends to the level of the umbilicus 
where one can feel a firm smooth edge. 
The spleen which is of normal size at 
birth also tends to enlarge and becomes 
readily palpable as the obstruction con- 
tinues. The abdomen not only appears 


distended from these enlarging vis- 


cerae, but beeause of portal obstruction 


and cirrhosis, ascites develops, causing 


in some eases marked enlargement, 
with prominent superficial veins. 
The Stools. It 


some that the stools are always white 


has been said by 
or clay colored, having a pasty or put- 
tylike consisteney, but Gellis and Sis- 
son®* point out that the meconium may 
have a normal green color as it is 
formed at the fourth month of gesta- 
tion, and unless blockage of the biliary 
tract has oeeurred before this, it will 
Following this 


contents 


eolor. 
normal the 
heeome aleoholie as deseribed although 


be normal in 


stool, intestinal 
in eases where the jaundice is of great 
intensity the outside of the stools may 
be bile tinged due to secretion of bile 
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through the intestinal wall and the 
adherence of desquamated cells from 
mucosa. This usually 
older more advanced 


intestinal 
in the 


the 
occurs 
cases. 

The Urine.—The urine, of course, re- 
fleets the findings seen in the icteric 
index, but it becomes dark shortly be 
fore the appearance of clinical jaun- 
dice. There is a persistently high bili- 
rubin level, but occasionally urobilino- 
gen can be detected early in the dis- 
ease, although it disappears rapidly. 
There are no other urinary findings to 
suggest any evidence of kidney dys- 
funetion such as one might see in the 
so-called hepatorenal syndrome. 

The Blood.—The red cell count is 
usually unremarkable, there being fre- 
quently only a slight anemia varying 
from 3.5 to 4 million cells. In the red 
series no immature cells are ordinarils 
seen and the fragility is not increased. 
No abnormalities in the white cells are 
evident infection supervenes, 
such as in the terminal episode. The 
platelet count is usually normal, but 
because of poor vitamin K absorption, 
hypoprothrombinemia frequently re- 
sults. In two eases Ladd and Gross™ 
noted one normal prothrombin time, 
but a diminution to 60 per cent of nor- 
mal in another. Gonee* reported an 
alteration of 55 and 15 per cent. The 
clotting time has not been noted above 
six to seven minutes while the bleed- 
ing time is essentially normal. Vita- 
min K deficiency, however, is less fre- 
quent than might be expected, and 
it is not until after six months of 
obstruction that the liver cannot form 
prothrombin and _ bleeding results. 
This is not infrequently the terminal 
result and hemorrhage from the nose, 
gastrointestinal tract, umbilicus, mu- 
cous membranes, and the skin occur. 


unless 
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Ylppo*® reported a case of cerebral cor- 
tieal hemorrhage as did Amberg and 
Zusehlag** while Ladd and Gross had 
a terminal case with intraperitoneal 
bleeding. 

Metabolism.—The general nutrition 
in this condition is fairly good with no 
particular anorexia present, and con- 
stipation is more commonly observed 
than diarrhea. Physical development 
is somewhat however, and 
there is an eventual loss of subeutane- 


retarded, 


ous fat. 

Koplik and Crohn** have shown that 
nitrogen metabolism was unaltered and 
this was corroborated by Neiman 
who observed nitrogen absorption of 
80 to 93 per cent. With the absence 
of bile salts, splitting and saponifica- 
tion of neutral fats is diminished, ac- 
tivation of pancreatic lipase is re- 
tarded, and absorption of fat is de- 
creased. Gonce** demonstrated the de- 
gree to which this was present by ob- 
serving that 80 per cent of the dried 
weight of the stools was fat as com- 
pared with a normal of 20 to 35 per 
cent. An analysis of this fat showed 
8 per cent neutral fat (normal 10 per 
cent), 42 per cent free fatty acids 
(normal 20 per cent), and 50 per cent 
soap (normal 70 per cent). 

Limitation of fatty absorption natu- 
rally results in deficiencies of the fat- 
soluble vitamins. Rapoport** found a 
deficeney of vitamin A in five out of 
six infants living six months or more, 
and Thoenes and Gurson** showed that 
xerophthalmia would not respond to 
oral vitamin A, but would to paren- 
teral. The presence of bile has been 
shown experimentally by Heyman*® to 
be necessary for the absorption of 
vitamin D and therefore the presence 
if rickets and osteoporosis is not rare. 
ionce*® and Amberg** each had two 
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eases of osteoporosis, and as pointed 
out by Davidson, Merritt, and Weech,*° 
pathological fractures may oecur. The 
use of oral vitamin D, in dosages as 
large as 23,300 units, was shown by 
Park and Eliot*® to cause only a slight 
deposition of calcium salts, while daily 
administration of molar citric acid 
created a marked response. Ultravio- 
let radiation has also helped in some 
of these cases. 

Although absorption of vitamin K is 
retarded, a deficiency state is less fre- 
quent than might be expected. Pro- 
thrombin time determinations have 
varied from normal to 15 per cent in 
various cases. After six months, how- 
ever, the liver is sufficiently damaged 
to cause a diminished formation of 
prothrombin and bleeding may result. 

Carbohydrate absorption is normal 
but with the progression of cirrhosis, 
liver glycogen storage and liberation 
is impaired markedly and a hypogly- 
cemic¢ state is established, particularly 
in older infants. 


DIFFERENTIAL DIAGNOSIS 


Inspissated bile plugs can cause a 
picture similar to congenital atresia 
and may occur concomitantly with 
icterus neonatorum possibly because of 
excessive hemolysis causing viscid bile, 
or a foreign substance in the bile caus- 
ing coagulation.‘ The clinical picture 
may exactly simulate that of atresia, 
although intermittent jaundice fre- 
quently oceurs. Snelling*? recommends 
administration of 20 per cent magne- 
sium sulfate and bile salts by duodenal 
tube with feeding in an attempt to aid 
passage of the biliary plug. 

Icterus neonatorum or physiological 
jaundice generally occurs from the 
second to the fourth day and may last 
from three to twenty-one days. There 
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is no hepatosplenomegaly or anemia 
and the stools and urine are 
normal in The 
of jaundice during the first twenty- 


present 
appearance. presence 
four hours is considered to be patho- 
Halbrecht 


neonatorum 


logical by and is desig- 
nated 


the mechanism of its production being 


as icterus precox, 
the passage of anti-A and anti-B isohe- 
moagglutinins from the mother to the 
infant, eausing hemolysis of erythro- 
cytes with the production of an exces- 
sive amount of bilirubin and resultant 
jaundice, 

fetalis should, of 


course, be suspected prenatally because 


E ryth roblastos is 


of the potential Rh incompatibility of 
the mother with an Rh-positive father. 
With a history of previous deliveries 
or of 


transfusions the possibility of 


this condition becomes increasingly 


the 
cord blood shows a reduced serum pro- 


more evident. Examination of 


and prothrombin concentration 


together with a macrocytic anemia com- 


tein 


posed of erythroblasts and normoblasts 
number. The Coombs 
The 
erythroblastosis and biliary atresia has 
been reported and must be considered. 


in an elevated 


test is positive. occurrence of 


Iecterus may be mild at first but pro- 
gresses rapidly in the severe cases be- 
of The 


presence of yellow vernix caseosa and 


cause extensive hemolysis. 
placental hypertrophy is always sug- 
gestive of this condition. Splenomeg- 
aly, together with liver enlargement, 
differentiate this situation 
Early real- 


tends to 
from biliary atresia also. 
ization of the existing problem is, of 
course, of great import in the disease. 


Sepsis may well present a picture of 


hepatosplenomegaly together with an 
of 
however, the occurrence of jaundice 
follows the development of the infee- 


increased number erythroblasts; 
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tion by a few days, and the presenc 
of toxicity, leukocytosis, positive blood 
cultures, elevation of temperature plus 
a focus of infection indicate this con 
dition. The fact that febrile reaction 
to sepsis frequently is absent in in 
fants is worthy of note. The urine and 
stools, of course, are normal. 
Congenital syphilis seldom leads to 
confusion in its differentiation from 
biliary obstruction. Presence of hep 
anemia, many 
the 
stigmas, a positive serology, 


atosplenomegaly, 
various 
typical! 


erythroblasts in blood, 


long bone changes by x-ray and a 
history of maternal infection make this 
condition evident although it may be 
confused with erythroblastosis in rare 
cases, 

For the sake of completeness, hemor 
rhagie disease of the newborn and con 
genital acholurie jaundice should also 
be mentioned. 

The following three cases were ob 
served in the New Rochelle Hospital 
1943 and 1950. 


between 


CASE REPORTS 


CasE 1 (121731)—J.H., an 8 
month-old white male, was admitted 
Jan. 17, 1944, with a history of jaun 
dice since birth which had become 
progressively more marked. The pa- 
tient’s condition had been unrecognized 
at home, however, and suitable studies 
were not done until the time when he 
was brought to the hospital. The stools 
had been constantly clay colored and 
the urine dark. Physical examination 
revealed a marasmiec icteric infant 
weighing 9 pounds 14 ounces, with a 
temperature of 97° F., and appearing 
acutely ill. The selerae were markedly 
jaundiced as was the skin. There were 
some enlarged anterior cervical nodes, 
and a thick mucous discharge was pres- 
ent in the nose. The cardiovascular 
system was within normal limits, but 
the lung fields were filled with numer- 


ous coarse rales. The abdomen was 
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arkedly distended with prominent 
uperficial veins and evidence of as- 
ites. The liver extended 6 em. be'ow 
he right costal margin and was firm 
vhile the spleen was similarly en- 
arged. <A right indirect inguinal 
ernia was also present. Deep tendon 
reflexes were hypoactive. 

Laboratory findings revealed a red 
cell eount of 3,200,000 with a hemoglo- 
hin of 64 per cent and a color index 
of 1.0. The white cell count was 12,- 
600 with 33 per eent neutrophils, 59 
per cent lymphocytes, and 8 per cent 
mononuclear cells. Urinalysis revealed 
one plus albumin and gave a positive 
test for bile. The icteric index was 146, 
while the serum bilirubin was 25 mg. 
per cent. A red cell fragility test was 
done in which hemolysis began at 0.38 
per cent and was completed at 0.34 per 
cent. The cephalin flocculation test 
was four plus. 

X-rays of the abdomen demonstrated 
considerable enlargement of the right 
lobe of the liver with generalized 
abdominal enlargement, while the chest 


was reported as having only a slight 
inerease in hilar shadows. 


The infant 
course and died on the eighth hospital 
day. 

Post-mortem examination revealed 
the liver to be moderately enlarged 
and the bile duct radicles were not 
recognizable grossly. The gall bladder 
was small and contained pale opal- 
colored mucus. The cystic duet was 
short and recognizable only as a white 
fibrous cord about 1 mm. in diameter. 
The common bile duct could not be 
ocated. 

Microscopically the liver showed a 
coarse pattern of cirrhosis with broad 
strands of sear about the portal canals 
nd surrounding irregularly shaped 
slets of liver cells. Numerous small 
ile duet radicles were scattered 
hrough the fibrous tissue, but they 
vere compressed and contained no bile. 


Case 2 (156291).—R.H., a 51%- 
nonth-old white male, was admitted to 
ie New Rochelle Hospital Oct. 23, 
947, with a chief complaint of jaun- 
ice which had been noted at birth, and 
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although the intensity had varied, the 
icterus had become progressively more 
severe. The stools had been a grayish 
white and the urine appeared exces- 
sively dark. The infant’s appetite had 
been fairly good, but within a month 
of admission, weight gain had dimin- 
ished. There had been no vomiting, 
diarrhea, or constipation. 

Past history revealed a full-term un- 
eventful delivery following an uncom- 
plicated pregnancy. Pertinent data 
regarding the family pertained only to 
the occurrence of biliary atresia in a 
sibling. 

Physical examination showed the pa- 
tient to be fairly well nourished and 
slightly jaundiced. The respiratory 
and cardiovascular systems were within 
normal limits. The abdomen appeared 
distended with the liver palpable three 
fingerbreadths below the right costal 
margin, and the spleen just palpable. 
Weight was 12 pounds 8 ounces, tem- 
perature 98.4° F. 

Initial laboratory studies revealed 
4,300,000 erythrocytes per cubie milli- 
meter with 89 per cent hemoglobin. The 
white cell count was 13,000 with 85 
per cent lymphocytes, 13 per cent 
neutrophils, 1 one cent eosinophils, 1 
per cent basophils, and platelets 266,- 
000. The urine was within normal 
limits. There was a trace of urobilin. 
Wassermann test was negative. The 
bleeding time was 2 minutes 15 sec- 
onds, while the coagulation time was 3 
minutes 30 seconds. Icteric index was 
18 with an indirect van den Bergh of 
4.8 mg. per cent and a delayed positive 
direct van den Bergh. Thymol tur- 
bidity was 33 units (normal up to 6), 
but the Hanger cephalin flocculation 
test was negative. The tests for pro- 
thrombin activity showed 16.6 seconds 
undiluted and 43 seconds diluted 12.5 
per cent. Alkaline phosphatase was 
15.5 units while examination of the 
stools for bile pigments was negative. 
The red cell fragility test was within 
normal limits. Roentgenologically the 
gall bladder could not be demonstrated 
by the use of oral Priodax. These 
studies were interpreted as obstructive 
jaundice with mild liver damage. 
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The infant’s course in the hospital 
was uneventful except for a_ short 
period of projectile vomiting and a 
bulging anterior fontanel. Spinal fluid 
examination was unremarkable and the 
patient was able to retain food shortly 
afterward. The jaundice progressed 
rapidly, and on Nov. 19, 1947, an ex- 
ploratory laparotomy was performed. 

The common bile duet was found to 
and although somewhat 
small and thickened, appeared natural 
down to within 8 mm. of the duodenum 
where it faded away into a fibrous cord 
in which a lumen could not be success- 
fully demonstrated. A choleeystoduo- 
denostomy in the midportion of the 
gall bladder was performed. 

Postoperative The ehild 
survived the operation well although 
he had a temperature of 103° F. for 
the first postoperative day. He was 
given 5 per cent glucose and water 
after the first twenty-four hours which 
was changed to a half strength skim- 
med milk formula and gradually in- 
creased. Although the patient looked 
well, the jaundice continued to pro- 
gress, the ieterie index inereasing from 
67 two days postoperatively to 100 
six days later. This phenomenon also 
occurred in the third case although a 
rubber cannula was not used to bridge 
the anastomosis. A yellow stool was 
passed on the third postoperative day, 
but it was not until the sixteenth post- 
operative day that the stools were re- 
ported positive for bile pigments. The 
rubber catheter was never recovered in 
the stools. The patient continued to 
improve, and on Dee. 24, 1947, he was 
discharged, weighing 13 pounds 4 
ounces and eating well. 

The last report obtained on _ this 
child at the age of 4 vears, 9 months 
is that he weighs 44 pounds and 
measures 44 inches. He tolerates his 
diet without digestive disturbance and 
eats three meals a day without restric- 
tion of food. He has normal bowel 
movements and the character of the 
stools is within normal limits. The 
mother states that he enjoys excellent 
health and seems to be developing nor- 
mally. 


he present 


Course ° 
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Case 3 (183670).—G. R., a newborn, 
full-term baby boy, apparently normal, 
weighing 5 pounds 9 ounces at the time 
of birth, April 23, 1950. Within the 
first twenty-four hours he took water, 
was fed at the breast, and was given 
a formula. The skin was of a normal! 
color, and the stool was yellowish 
tinged. 

On April 1950, the baby had 
edema of the ankles, was observed to 
be pallid and there was hematemesis 
and rectal bleeding. The urine was 
dark in color. To replace the loss of 
blood a transfusion of 68 ¢.c. of blood 
was given. On April 28 the eyelids 
became swollen, the skin was distinetly 
jaundiced, and the stools became gray 
colored. On the fifth day of life the 
red blood cell count was 6,200,000 with 
23.4 grams of hemoglobin. The white 
blood cell count was 7,100 with 19 
segmented and 23 nonsegmented forms. 
There were 9 eosinophils and 35 
lvmphoeytes. The urine was a dark 
vellow color, showed albumin one plus, 
The patient 


> int 


“), 


and was positive for bile. 
continued to take feedings well and by 
the end of the first week the jaundice 


had eleared somewhat. On the eighth 
day the white blood cells were 11,100 
with 27 segmented and 10 nonsegmen- 
ted. The bleeding time was 1 minute 
and the coagulation time 3.5 minutes. 
The feedings were supplemented by 
hypodermoclysis each day. The skin 
remained elastic and was jaundiced, as 
were the selerae. On the twenty-sixth 
day after birth the baby weighed 6 
pounds, the liver was about 3 em. below 
the costal margin, and the jaundice 
was clearing gradually. Tests to deter- 
mine the degree of jaundice were not 
done on account of the difficulty in 
obtaining blood. The patient was dis- 
charged from the hospital with a diag- 
nosis of partial atresia of the bile ducts. 

For one week he seemed to do fairly 
well, but the color of the skin did not 
return to normal. After another week 
a gradual deepening of the jaundice, 
a loss of weight, and return of clay- 
colored stools occurred. The baby was 
readmitted to the hospital on June 6. 
and beeause of the marked change in 
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is condition suggesting an inerease 
in the obstruction to the outflow of 
hile, surgical exploration was decided 
upon. He was prepared by blood 
transfusion, vitamin K, hypodermocly- 
sis, and penicillin. 

At operation on June 9, 1950, the 
liver was found to be enlarged and of 
a dark green color. The hepatic ducts, 
the eystie duct, and the gall bladder 
were present. The common duct was 
markedly narrowed. There was in- 
flammatory reaction involving the 
common duct, and the tissues about it. 
The lumen seemed to be patent, but 
so small that a 22 gauge needle could 
not be inserted. It was contracted and 
cordlike from the eystie duct to the 
duodenum. The remaining portion of 
the visible biliary duet system did not 
appear to be inflammatory. A chole- 
cystoduodenostomy was done. 

The immediate postoperative course 
was uneventful except that on the 
fourth day the jaundice which had 
cleared slightly became much deeper. 
This lasted for three days and then 
began to subside. The patient ate well 
directly after operation and by the 
fourth day was gaining weight. The 
stools beeame bile stained on the fifth 
day. 

He was sent home on the seventeenth 
day with the wound well healed and 
the general condition greatly improved. 
3v the end of the fourth week after 
operation the skin had returned to nor- 
mal eolor. Eighteen months after 
the operation the baby measured 32 
inches in length and weighed 25 pounds 
. ounces. There were no digestive 
disturbances. 


FOLLOW-UP STUDIES 
Because there was evidence of liver 
damage and alteration of body metab- 


R. H. (Case 2), this child 
was followed with serial laboratory ex- 


olism in 
following discharge in 
‘der to the 
mpleteness of return to normal fune. 


ninations 


establish “apidity and 


nm. 
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As has been noted by Ladd and 
Gross,** the function of the alimentary 
tract appeared to be physiological, 
there being no anorexia, alteration in 
the character of the stools, or intoler- 
ance to fatty substances. The possibil- 
itv of ascending cholangitis must be 
considered but abdominal pain, fever, 
or jaundice not and 
only one such case has been reported, 


was observed, 
this being mild in character. 

It has been suggested by some 
authors that biliary obstruction may 
well irreversible liver damage 
thereby contraindicating operative in- 


This has not been observed 


‘ause 


tervention, 
clinically, however, apparently because 
of the marked powers of regeneration 
Generally speaking, how- 


of the liver. 
ever, surgery should be attempted be- 


fore the fourth month because of see- 
ondary systemic complications. In 
Case 2 the thymol turbidity test which 
was 36 units at operation dropped to 
a normal of 4 units within a period 
of six weeks. The significance of the 
negative Hanger cephalin flocculation 
test, which was negative preoperatively 
and one plus six weeks later, is doubt- 
ful. Sinee the total proteins, albumin- 
globulin ratio, and bleeding and coagu- 
lation were all normal, no 
changes were anticipated. The icteric 
index was 16 six weeks postoperatively, 
although the serum bilirubin was still 
moderately elevated at 3.1 mg. per 
cent. The latter, however, when tested 
one month later, was a normal 0.5 mg. 
per cent. 


times 


The alkaline phosphatase level was 
followed pre- and _ postoperatively, 
varied inconsistently, but was normal 
ten weeks after surgery. As was 
shown by Carr and Foote*’ experi- 
mentally in dogs, the amount of alka- 
line phosphatase may rise temporarily 
following the relief of biliary obstrue- 
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tion and may still be elevated as long 
as two weeks after the serum bilirubin 
is normal, 

The possible occurrence of the hepat- 
orenal syndrome has been postulated 
but 

Wilensky** suggested the 


by some, has not been observed 


¢clinieally. 
presence of a nephrotoxie agent liber- 
ated the particularly in 


chronie gall bladder disease, creating 


by liver, 
not only kidney damage, but changes 
in all organs such as the heart. 
Abnormalities in the function of the 
vastrointestinal tract have been investi- 
vated using barium studies, and distor- 
tion of the gastrie antrum, pyloris, or 
but 
postprandial 


duodenum has been observed, 


clinically no anorexia, 
distress, nausea, or vomiting was noted 
in any of the eases** and this was true 


also in this ease. 


SUMMARY 
The oceurrence of familial biliary 
anomalies is reviewed. Three cases are 
presented, two of which were success- 
fully operated Follow-up 
studies of liver function are presented 
in the second ease to demonstrate the 


reversibility of hepatic damage in this 


upon. 


disease. 


We wish to thank Dr. Fairfax Hall and 
Dr. David Mass for permission to use the 
¢linieal material in the second and third cases, 
respectively, 
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ACUTE GLOMERULONEPHRITIS IN CHILDHOOD 


A Srupy or THE LATE PROGNOSIS OF TWENTY-SEVEN CASES 


Hy.Lanp J. Hesert, M.D.* 
Cuicaaco, ILL. 


INTRODUCTION 


NE of the most controversial ques- 
tions with regard to glomerulo- 
nephritis is whether the acute and 
chronie forms of bilateral nonpurulent 
kidney disease are two diseases with 
different etiology, or whether acute 
nephritis is the initial stage of a con- 
tinuous pathological process, the re- 
sult of which is manifested either by 
healing or by the terminal stage of 
chronie nephritis. 
who 
view, 


In general, physicians treat 
adults take the latter while 
physicians experienced with the treat- 
children favor the former. 
This is reflected in the literature by 
statisties which appear to indicate that 
a large percentage of adults with acute 
nephritis progress to the chronic state, 
while the for children are 
much more eneouraging. Bradley and 
associates' state that, ‘‘ Although aeccu- 
rate figures are difficult to obtain, it 
is generally stated that about 95 per 
cent of the acute glomerulonephritis in 
childhood heals whereas only about 60 
per cent of the acute glomerulonephri- 
is in adults heals.”’ 

Several factors peculiar to the study 
it the disease may explain this ap- 
arent discrepancy, among these the 
ollowing: (a) the etiology of 
sright’s disease remains a mystery, 
hich has led to (b) a basis of elassi- 


ment of 


figures 
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fication which depends largely upon 
clinical observation, undoubtedly con- 
tributing to significant distortion of 
statistical studies; (¢) misinterpreta- 
tion by the physician of the patient’s 
history may lead to error in elassifi- 
eation, in eases which are seen by him 
initially in the chronie state; (d) it 
cannot be stated with certainty, par- 
ticularly with regard to older children 
or adults, that an acute attack is not 
an exacerbation of an already existing 
disease process. 

In recent years, interest in glomer- 
ulonephritis has increased, because of 
the hope for prevention or cure by 
some of the new therapeutic agents. 
No more discouraging ailment exists 
for the pediatrician or internist alike 
to treat than chronic nephritis, and 
none which offers slimmer hope for 
the patient. Cabot? 1917, 
‘‘With respect to the prognosis of 
nephritis . . . the first thing to be said, 
I think, is that in acute nephritis one 
should never give up a case until the 
patient is dead. ... On the other hand, 
I suppose it is fair to say that no case 
of chronic nephritis ever recovered, 
and. . 
ever will recover.’ 


said, in 


no case of chronic nephritis 
, 

It is therefore imperative that, until 
the cause and prevention of Bright’s 


disease are discovered, every means be 


made available for accurate prognosis. 
Aldrich* was convinced by his clini- 
eal observations that the overwhelm- 


ing majority of children who are 
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stricken with acute nephritis recover assurance to the physician's prognosis 
comfort to the vietims of this 


completely.. The purpose of this and 
paper is to report a follow-up study mal 
of a series of patients observed by him 
and his associates between 1918 and 


1931, and to suggest that this report | Results of studies of the prognosis 


and similar long-term studies may add_ of a 


TABLE I. SUMMARY OF Stupres, 1919 To 1950, 


or ACUTE GLOMERULONEPHRIT 


NUMBER 
OF TIME OF 
AUTHOR YEAR CASES | OBSERVATION 
Hill 1919 19 appauiiausiionnaas 
James? 1921 67 Up to 16 yr. 
Osman’ 1925 56 1% to 22 yr. 
Clausen® 1926 102 — 
Paterson, 1926 19 3 to’S yr. 
Wyllie1e 
Blackfan'! 1926 24 - 
Jovdi2 1927 50 2 to 5 yr. 
Lyttle, 1929 38 l to 7 yr 
Rosenberg! 
Guild™ 1931 4 1 to 12 yr. 
Aldrich 1931 129 1 to 10 yr. 
Tallermants 1932 25 3 yr. 
MePhee, Kaye 1932 i —sit:tésé#Neinaieiaaaia 
Murphy, etal? 1934 94 
Folkers't8 1935 68 2 yr. 
Richter! 1936 77 1 to 19 yr., 
average 8.7 yr. 
Bierman2° 1937 35 1 to 5 yr. 
Snoke+ 1937 110 1 to 20 yr. 
Murphy, 1938 105 2 to 14 yr. 
Rastetter2! 
Snoke22 1939 102 . tw 23 9. 
Leavell, et al.2 1939 27 1 to 9 yr. 
Longeope24 1939 116 6 mo, to 14 yr. 
Schwarz, et al.2 1940 120 1 to 16 yr, 
average 5 yr. 
Pittinos, et al.26 1941 32 1 to 12 yr. 
Gachet27 1941 114 1 to 13 yr. 
Davis, Faber2* 1945 102 asinak bidaensstacn 
Burke, Ross29 1947 90 Up to 2 yr. 
Gilesse 1947 21S Up to 7 vr. 


*All patients under 30 years of age. 


EDIATRICS 


ady. 


REVIEW OF THE LITERATURE 


cute glomerulonephritis which hav 


TO DETERMINE THE LATE PROGNOSIS 
IS IN CHILDHOOD 


RESULTS 

84% recovered. 

86% recovered, 9 developed chronic 
nephritis. 

64% recovered. 

71% recovered, 9 cases terminated with 
chronie nephritis. 

Classification is not clear. 

5 of 22 eases of ‘‘acute parenchymatous 
type’’ recovered completely. 

12 of 27 ‘‘aeute hemorrhagic type’ 
recovered completely. 

21 recovered, 3 died of uremia. 

72% recovered, 12% died, 16% chronic. 

89% recovered, 4 cases became chronic. 


85% complete recovery, all cases were 
symptomatically well, 5 showed albu 
minuria attributable to nephritis. 

93% recovered or convalescent, 0.8% 
clinically ill, 6.2% died in acute illness 

67% recovered, 

Both adults and children. 14.6% chroni 

Both adults and children. 27% mor 
tality. 3 of 12 children developed 
chronie nephritis. 

Over-all mortality 14.7%, 4 cases died 
of chronic nephritis. 

80.5% recovered, 19.5% chronie 
nephritis. 

All adults, or over 12 yr. age. 

Less than 40% recovered. 

40% recovered, 13% dead, 47% 
**active.’’ 

39% recovered, 39% became chronic, 
and 12% died. 

74% recovered, 14% ‘‘active,’’ 12% 
dead. Only 4 died of chronic nephritis 

75% recovered. 

Mixed group. Estimated 55 to 65% 
recovery. 

84% recovered. 


97% recovered. 1 case, high blood 
pressure. Addis counts all normal. 

90.5% recovered. 

86.5% recovered, of survivors of initial 
stage. 

93% recovered, 3% chronic nephritis. 

73% recovered, 19% ‘‘latent.’’ 
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ippeared in the literature in the last 
thirty vears are highly variable, and 
seem in some instances to be contra- 
dictory. Morbidity and _ mortality 
figures are consistently higher in 
adults than in children. The perecent- 
ages for children range from those re- 
ported by Snoke,* with 63 per cent 
combined morbidity and mortality, to 
those of Aldrich® who reported almost 
100 per cent recovery of those chil- 
dren who survived the acute illness. 
An exhaustive review of the litera- 
ture is not indicated here, but refer- 
ence is made in Table I to some of the 
frequently quoted reports to illustrate 
the wide divergence of results by 
It may be noted 
that the results of two studies by the 


several investigators. 


same observer* ** are significantly con- 
tradictory. 


TECHNIQUE AND SCOPE OF STUDY 


The hospital and e¢linie records of 
approximately 200 children with the 
diagnosis of acute glomerulonephritis 
between 1917 and 1932 were carefully 
screened. Diagnostie criteria as de- 
scribed by <Aldrich**? were employed. 
These consist of hemorrhagie urine, 
antecedent or concomitant febrile in- 
fection, albuminuria, and eylindruria. 
\pproximately seventy cases were thus 
rejected for various reasons, including, 
1! course, death in the acute stage, in- 
‘omplete record, and inadequate clinic 
ollow-up. Approximately 130 cases 
vere selected which could be classified 
nequivocally as acute hemorrhagic 
lomerulonephritis. 

Tracer letters were sent to the last 
nown address of these patients. In 
ddition, an effort was made to locate 


ie parents of the patients who were 
\| listed in the telephone directory. 
Vhen it is remembered that none of 
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these records was less than twenty 
vears old, that the series comprised 
patients of low economic level, a rela- 
tively migratory group, and that pre- 
suming none has died from any cause, 
all are now adults, it may be under- 
stood that the percentage of replies 
must be relatively small. Such was 
the case, and a total of twenty-seven 
Of the letters 
which were unanswered, approximate- 


patients were traced. 


ly 95 per cent were returned unopened 
by the post office. Consequently, it is 
felt that the individuals who responded 
constitute a random sampling of the 
total number to whom letters were 
sent. The wording of the letter, which 
emphasized the importance to the pa- 
tient of undergoing a simple examina- 
tion, constituted a stronger stimulus to 
respond to those patients who might 
have had any illness even remotely as- 
sociated with the urinary tract. Hence, 
it may be concluded that the half- 
dozen patients who presumably re- 
ceived the letter and who did not re- 
spond took no action beeause they 
judged it an unnecessary inconveni- 
ence. 

Twenty-six of the patients (one had 
died) were asked routine questions re- 
earding their memory of the original 
illness, either by personal memory or 
by parental recollection ; serious inter- 
val illnesses; recurrences of specific 
kidney trouble; high blood pressure ; 
major surgical operations; military 
service and life insurance examina- 
tions; number of pregnancies; and re- 
ports of physical examinations and 
urine analyses performed by their fam- 
ily physicians. Results of the queries 
are summarized in Table II. 

Blood pressure recordings were ob- 
tained of seventeen patients. Reeord- 
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ngs of five others were reported by the 
patients or by their family physicians. 

Quantitative and qualitative urinary 
sediment examinations by the new 
method of Addis** were performed on 
the urine of sixteen patients, and rou- 
tine urinalyses were done on untimed 
specimens from three others. Leniency 
was allowed to influence the quantita- 
tive counts; for example, if the ex- 
aminer was in doubt of the origin of a 
Ill. 


TABLE BLoop 
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tient, a mental defective and epileptic, 
reported by the Dixon State Hospital, 
was pulmonary tuberculosis. Unfortu- 
nately no autopsy was performed. 
The average age of the twenty-six 
patients at the time of illness was 7 
years. The youngest child at time of 
illness was aged 2, the oldest aged 12. 
The average age now is 32 years. The 
oldest patient is now 41, the youngest 
26. The average time elapsed since 


PRESSURE RECORDINGS, HELLER URINARY ALBUMIN TESTS, AND 


QUANTITATIVE (ADDIS) AND ROUTINE URINALYSES OF NINETEEN ADULTS 


Who Hap 


BLOOD 
PRESSURE 
130/80 
120/80 
92/68 
122/78 
132/87 
110/70 
110/80 
132/92 
125/85 
115/75 
Not taken 
110/70 
102/70 
104/62 
124/84 
114/80 
114/75 
122/78 
Not taken 
uncatheterized. 


HIELLER 
TEST 
Neg. 
Neg. 
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*Females, 
+Males. 
tRoutine urinalysis. 


cell which might conceivably be a leu- 
koeyte or a tubule cell, it was recorded 
positively. Female patients were asked 
voided specimens. 
(‘atheterized specimens, of course, are 
referred, but it was not deemed praec- 
‘ical nor, understandably, were the 
atients receptive to the procedure. 


to eolleet clean 


Results are reeorded in Table ITI. 
RESULTS 
Twenty-six patients are alive, one is 


ead. The cause of death of this pa- 


ACUTE GLOMERULONEPHRITIS 


ERYTHROCYTES | 
1,000,000 
1,000,000 
2,000,000 


500,000 


500,000 
1,000,000 


1,000,000 


IN CHILDHOOD 


ADDIS COUNT (24-HOUR URINE) 
LEUKOCYTES AND 
EPITHELIAL CELLS 
500,000 0 
3,000,000 0 
0 1,000,000 25,000 
750,000 0 
0 4,000,000 200,000 
1,000,000 0 
4,000,000 0 
2,000,000 0 
2,000,000 25,000 
1,000,000 25,000 
0 1,000,000 0 
2,000,000 0 
0 500,000 0 
2,000,000 50,000 
0 0 25,000 
0 1,000,000 25,000 
0 1/hpf 0 
0 0 0 
0 4/ipf 0 


~] 
= 


CASTS 


acute illness is 
The smallest num- 
ber of years since illness in any ease 
was nineteen, and the greatest, thirty- 
three. The group comprised twelve 
males, ten of whom were in military 
service in World War II, and fourteen 
females, eight of whom have had one 
or more children. None of these women 
urinalyses, high 
blood or toxemia of preg- 
nancy. Twenty-four of the group had 
histories antecedent or 


hospitalization for 
twenty-five vears. 


reported abnormal 


pressure, 


recorded of 





: tt Bs 3 +. Boy 
"Se © ewe che Rk E Oe Be bee 


554 THE 


All 


microscopically 


concomitant infection. patients 


showed grossly or 
hemorrhagic urine at the time of ill- 
ness. Seventeen patients reported no 
serious illness sinee the attack of acute 
The pa- 


tients reported serious illnesses or op- 


nephritis. remaining nine 
erations, only one of which was directly 
related to the urinary tract (see Table 


IT). 


several 


Two patients had searlet fever 


years after acute nephritis, 


with uneventful reeoveries. 
The blood pressure was reported as 
‘*normal’’ by 


twenty-one patients, 


‘‘unknown’’ by three, ‘‘low’’ by one, 
and ‘‘slightly high’’ by one. This was 


The 


urine examinations sinee illness were 


checked and found to be normal. 


reported as ‘‘normal’’ by twenty-two 
patients, ‘‘not done’’ by three, and 
‘‘normal’’ except for a reeent attack 
of urethritis by one patient. This was 
confirmed by the physician who treated 
her. 

All blood pressures of seventeen pa- 
tients were within normal limits; the 
highest systolie pressure was 132, the 
Of the 
maining nine patients, five reported 


highest diastolie was 92. re- 
normal readings by their family phy- 
sicians, or the reports were obtained 
Four were 
and had 
had no blood pressure recorded within 
recent 


directly from the latter. 


not available for readings, 
years, 

It is significant that a large number 
of this group had no knowledge of 
their illness in childhood or were 
aware only that they had been hos- 
pitalized in childhood because of an 
nature. This ob- 
the fact that 


erroneous _his- 


illness of unknown 


servation emphasizes 


many adults present 
tories with regard to previous renal 
disease, which impairs the validity of 


statistical reports in the literature. 
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The Heller test 
was negative in all nineteen specimens 


for urine albumin 


tested. The qualitative examination of 
the urinary sediment of sixteen pa- 
tients revealed no significant abnor- 
malities. The quantitative sediment 
counts of the same sixteen patients 
-annot, in any ease except one, be in- 
terpreted as an indication of latent or 
chronie nephritis. This ease, B. J., a 
female, had a cast count of 200,000 
and an epithelial cell and leukocyte 
count of 4,000,000. The qualitative ex- 
No erythro- 
She is e¢linieally 


was normal. 
found. 


amination 
cytes were 
well no serious illness, 
It is 
highly questionable that this patient 
could be classified justifiably as a case 


now, has had 


and the blood pressure is 132/87. 


of latent or chronie nephritis. 
While some criticism may be justi 


fied regarding my figures when com- 
pared with the normal quantitative 


sediment count figures determined by 
Addis,** it must be remembered that 
an effort was made to count all doubt- 
ful abnormal elements; further, that a 
maximum of four unit volume counts 
were made the sediment the 
majority of patients, and that females 
were not catheterized. 

The urine of three patients, due to 
errors in 


on of 


following instructions, was 
not suitable for accurate Addis counts, 
and routine urinalyses only were done. 
These were negative. Urine specimens 
were not obtained from seven patients, 
because of refusal to cooperate or in 
ability to come to the hospital. 


DISCUSSION 
The references in Table I represent 
the major portion of studies under- 
taken to determine the prognosis ot 
acute glomerulonephritis in childhood. 
No reports were found of follow-up 
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studies conducted for an average time 
of more than ten years, with the excep- 
tion of that of Ernberg** in 1911. He 
studied forty adults who had had acute 
nephritis before age 15 years, and 
found normal urines in all, and six- 
teen adults who had had acute nephri- 
tis between ages 15 and 30 years, all 
of whom were normal except four. 

Schwarz, Kohn, and Weiner?® noted 
that ‘‘much longer periods of observa- 
tion are necessary to establish the rela- 
tionship of the nephritis of adult life 
to an attack in childhood. It is noto- 
riously difficult to obtain a history of 
acute nephritis in childhood from an 
adult 40 to 60 years old.’’ This ob- 
servation is notably illustrated in the 
present study, even though the aver- 
age age of this group is now only 32 
vears. 

The question of whether acute ne- 
phritis suffered in childhood is fre- 
quently the onset of a latent stage 
which is revealed as chronie nephritis 
in adulthood is still unsettled. The 
truth has been unusually elusive pri- 
marily beeause there is a dearth of 
chronologie pathological studies of 
acute nephritis, and beeause there is 
much inconsistency between the patho- 
logical and clinical characteristies of 
the disease. Moreover, we are still un- 
aware of the true nature of the 
‘hanges which occur in the kidney dur- 
ng an attack of acute nephritis. 

Secondarily, we are handicapped by 
he patient himself, who so often gives 
n inaccurate history. Some work- 
') 17, 21, 33,35 helieve that there are 
any more eases of acute nephritis 


rs 


an those which come to the atten- 
on of physicians, the implication be- 
¢ that these subclinical cases con- 
bute substantially to the incidence 
chronie nephritis in which no record 


of an acute attack may be found. 
Others* ® 1: 24 3% 38 present substantial 
evidence that chronic nephritis, with 
rare exception, is not preceded by an 
acute attack. 

There is no question that the regen- 
erative capacity of the kidney in in- 
faney and childhood is greater than 
in the adult, which may partially ex- 
plain the difference in morbidity 
figures for adults and children. How- 
ever, it sheds no light on the question 
of why the patient who has suffered 
an initial insult to the kidneys develops 
chronie nephritis, which over a period 
of vears or even decades gradually re- 
sults in almost total destruction of the 
renal parenchyma. 

It has been the observation in this 
clinie that almost 100 per cent of chil- 
dren with acute nephritis who survive 
the initial illness recover completely.** 
Further, in no instance in which the 
urine has cleared completely (by rou- 
tine urinalysis) has a child heen ob- 
served to develop chronic nephritis 
The rare instance in which chronic 
nephritis has been observed to follow 
acute nephritis has been characterized 


by a continuous and rapid downhill 


course. Conversely, chronic nephritis 
in children begins insidiously in the 
majority of cases with no history of 
antecedent or concomitant infection.” 
In several instances, there has been no 
recognizable illness of any sort in very 
young children. It is indeed diffieult 
to assume that these children have at 
some time in their short lives suffered 
an attack of subclinical acute nephritis. 

We have noted** that in recent years 
the percentage of admissions to the 
¢linie and hospital for acute nephritis 
has dropped significantly, the reason 
for which one may speculate is the 
reduction in number and severity of 
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hemolytic streptococeal infections by 
the widespread use of bacteriostatic 
and antibiotic drugs. However, in the 
same period there has been some in- 
crease in the case percentage of chronic 
nephritis. No conclusions, of course, 
are justified at this time, but if the 
trend continues it may be significant. 

Loeb and associates*' reported ten 
patients with healed acute nephritis 
observed for four vears who had _ re- 
current hemolytic streptococcal infee- 
tions, two of whom had _ reeurrent 
hematuria, and none of whom de- 
veloped chronie progressive kidney 
disease. They state that ‘‘no ease of 
healed acute glomerulonephritis has 
subsequently been observed to develop 
the chronic form of the disease.” 

Bradley and _ co-workers' studied 
twenty patients during the acute at- 
tack, subsequent healed period, and 
following a later infection with group 
A hemolytic streptococcus. Eighteen 
of twenty patients showed no urinary 
abnormality and none developed 
chronie nephritis. 

The burden of proof, it seems, must 
rest upon those who assume that cases 
of subclinical acute nephritis occur in 
significant numbers to explain the cor- 
responding incidence of chronie ne- 
phritis. It is not within the scope of 
this report to attempt to disprove such 
a concept. The results of the present 
study and the experience of this clinic 
are presented as evidence that acute 
nephritis in children is a benign dis- 
ease which rarely is the initiating fae- 
tor in the onset of chronic nephritis, 
either in childhood or in the adult life 
of the individual. 

It is suggested that further studies 
of this type may offer a final solution 
with regard to the relationship be- 
tween acute and chronie nephritis. 
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With the accumulation of accurate 
hospital and elinie records, it may be 
possible to follow cases from the time 
of illness to death, and to correlate 
the complete history of these patients 
with autopsy reports in sufficient num- 
bers to arrive at a final answer to the 
problem. 
SUMMARY 


Interval histories, blood pressures, 
and urinalyses of twenty-six adults 
who suffered acute glomerulonephritis 
in childhood were obtained to de- 
termine their present status. 

The smallest number of years since 
illness in any ease was nineteen, the 
greatest, thirty-two. The oldest pa- 
tient is now 41, the youngest, 26 years 
of age. None of this group had an) 
illness referable to the urinary system 
at the time of the study. 

Blood pressure was reported norma! 
by twenty-two patients, slightly high 
by one. The latter was found to be 
normal. Urine examinations since ori- 
ginal illness were reported normal by 
twenty-two patients, and one patient 
had had a recent attack of urethritis 

The blood pressure of seventeen ot 
the group was obtained and found to 
he normal in all. The Heller test fo: 
urine albumin was negative in all! 
nineteen specimens tested. Qualita 
tive and quantitative examinations ot 
the urinary sediment (Addis) of six- 
teen patients were done, revealing no 
significant abnormality. 

Significance of the results is dis 
eussed. 
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KACTAL ASYMMETRY IN THE NEWBORN INFANT: ITS RELATION 
TO CONGENITAL CRANIAL OSTEOPOROSIS (CRANIOTABES) 
AND INFANT'S BIRTH ORDER 


KkLENA Boper, M.D. 


Los ANGELES, CALIF. 


ILIS study of 1,425 newborn infants 


in Los Angeles and Mexico City, 


supplementing an earlier investiga- 


tion? of congenital eranial osteoporo- 


sis, known also as congenital c¢ranio- 


tabes,* provides additional data on its 
relationship to facial asymmetry in the 
newborn infant, 

The term facial asymmetry is used 
that 


encountered in 


in this to denote type of 
the 


according to 


paper 
asymmetry, often 


infant, whieh, 


newborn 

Parmelee,' is due to the sustained 
intrauterine postural pressure effects 
of a juxtaposed shoulder and jaw. The 
juxtaposition is manifested by an in- 
the affected the 


infant’s neck associated with a charae 


dentation on side of 


teristie malocclusion consisting in an 
overlapping of the alveolar ridges on 
the affected side and a gaping on the 


The 
throughout 


facial 
the 


other term asvmmetry 


refers paper to this 
congenital postural form. 


ry 
rhe 


such 


earlier results indicated that 


facial asvmmetry was far more 
frequent among infants with econgeni- 
infants 
This 


geested that intrauterine pressure 1s 


tal eraniotabes than among 
with firm, well-ealcified skulls." 
SI 
not the sole etiological faetor in facial 
isymmetry. 


Pediatrics of the 
School of 


From the 
University of 


Department of 
Southern California 
Medicine and the Los Angeles County General 
Hospital, through a grant from the Mead 
Johnson and Company 
*The term “congenital craniotabes” is used 
paper as a descriptive clinical term 
condition of congenital softness of the 
the newborn infant, whereas the 
congenital cranial osteoporosis” is used 
reference to its underlying pathology.* 


The facia 
asymmetry with congenital craniotabes 
rather than 


the 


frequent association of 


is of practical merel\ 


academie interest for followine 


reasons : 


1. Certain permanent head and fa 
cial asymmetries and dentofacial de 
formities, which frequently have their 
infancy and may be 


onset in early 


severe enough to be of orthodontic 
signifieanee, have been aseribed to an 
osteoporosis of the cranial and facia! 
bones at birth." ' 

2. Congenital craniotabes may be a 
valuable diagnostic sign of osteoporotic 
eranial and facial bones at birth, sine 
clinieal evidence indieates that it is a 
sign not merely of a localized deficient 
but 


eralized osteoporotic 


ealcifieation also of a more gen 


process ( Finol: 
Maxwell and co 


Boder,"’ To 


and associates, 


workers,'®’ Reiss and 
verud,'® and others). 
3. The degree of caleifiecation of tli 


infant’s eranial bones, as well as o 


general bony calcification, may be in 


fluenced by prenatal measures, such as 
maternal exposure to sun® * '* or sup 
plementa! administration of dicaleiun 
diealeiun 


mental administration of 


phosphate with vitamin D (Brehm, 


Finola and associates,* and others). 
Since congenital cranial osteoporosi 
may be a factor predisposing to cor 
genital facial asvmmetry, the questio! 
arises whether if uncorrected, it migh 
not also be a faetor predisposing t 


postnatal head and facial asymmetrie 
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Thus fur- 
ther knowledge on the etiology of facial 


wv dentofacial deformities. 


symmetry in the newborn infant may 
be of practical pediatric and orthodon- 
tic interest. 


MATERIAL AND METHODS OF 
INVESTIGATION 

This study supplements the earlier 
investigation? '* of 875 newborn in- 
fants from the obstetric wards of the 
Los Angeles County General Hospital, 
by further analysis of the original data. 
In addition it reports observations on 
a new series of 550 infants from the 
obstetric wards of two municipal hospi- 
tals in Mexico City, the ‘* Hospital 
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and (3) those with ‘‘transitional”’ 
skulls showed all lesser degrees of bony 
softness no matter how small the area 
of involvement. Thus the soft skull 
group with the marked forms of cranial 
softness, and the transitional with the 
slight or moderate forms, together con- 
stitute the ‘‘osteoporotie’’ skull group. 
The contention that such classifica- 
tion based wholly upon clinieal diag- 
nostic eriteria must be arbitrary is 
admitted. Nevertheless, it is as ae- 
curate and objective as is possible in a 
purely clinical investigation, since 
craniotabes can be much better ap- 
preciated by palpation than by roent- 
genographie visualization.° 


TABLE I. DISTRIBUTION OF FACIAL ASYMMETRY AMONG HARD AND OSTEOPOKOTIC SKULL GROUPS 


Total in the different 74 
skull type groups 
Distribution of facial 
asymmetry 
Present 54 6.8 22 
\bsent 740 93.2 514 


General’? and ‘‘Maternidad de_ las 
Lomas,’’ obtained in the summer of 
1941 and 1942. 
thus based on a total of 1,425 infants. 
The type of material, methods of in- 


The present study is 


vestigation, and criteria for the elassi- 
fieation of infants into the various 
skull-type categories are essentially the 
same as in the earlier reports.® ' 
Briefly, infants were arbitrarily 
‘lassified into three groups: (1) In- 
fants with ‘‘hard’’ skulls showed no 
ielding or compressibility of bone on 
ight or moderate palpation; (2) those 
vith ‘‘soft’’ skulls showed a definite 
ielding or softness (either ‘*ping- 
ong’’ or ‘‘parehment’’ in type) of 
ore than one-half the bony vertex; 


TYPE OF SKULL 


TRANSI 
TRANSI TIONAL 
ARD TIONAL SOFT PLUS SOFT 
% NO, % NO. % NO W/ 
100.0 199 100.0 59 100.0 258 100.0 
4.1 20 10,1 12 20.3 32 12.4 
95.9 179 89.9 47 79.7 226 87.6 


RESULTS OF THE INVESTIGATION* 

As in the previous studies, the re- 
liability of the results obtained was 
determined by the application of the 
critical ratio and the Chi square tests. 

The earlier results reproduced in 
Table I indicated that facial asym- 
metry was almost five times as frequent 
in infants with soft skulls, and fully 
twice as frequent in those with transi- 
tional skulls, as in those with hard 


*Numerous tables pertaining to the results 
of the investigation have been omitted. They 
may be obtained from the author. 

+The term “significant” is used to indicate 
differences having critical ratio values of 2.57 
or more, and in the Chi square test a P value 
less than 0.05; “suggestive” having critical 


ratio values between 1.96 and 2.57; and “non- 
significant” having critical ratio value less 
than 1.96 and a P value of 0.05 or more.? * ” 
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skulls, the differenees being significant 
both according to the critical ratio and 
the Chi square test (C. R. values: 3.08 
3.77. P value: 0.01-). 


Additional analysis of the original 


and 


data consisted in investigating the in- 
cidence of facial asymmetry in relation 
to maternal parity and infant’s birth 
that if 


facial asymmetry is actually the result 


order. It was argued such 
of sustained intrauterine postural pres- 
'® it should oceur with 


frequency 


sure effects,’ 
among 
they 


greater offspring 


of primiparas since are sub- 


ject to greater intrauterine pressure 


FACIAI 
Wit 


DISTRIBUTION OF 
INFANTS 


TABLE IT. 
HARD 


rorTaL 
% NO. 


Total primiparas 100, 161 
Distribution of 
asymmetry 

Present 25 
Absent 230 
Total multiparas $06 
Distribution of 
asymmetry 
Present 
Absent 


facial 
10.: 
go. 
100. 
facial 
bad 5§ 
$70) 4. 
than those of multiparas (Davison,® 
Abels and 
Table I 


asymmetry 


Karplus, and others). 
Fig. that 
was actually twice as fre- 


and 1 show facial 
quent among the offspring of primip- 
aras as among those of multiparas, 
the difference being highly suggestive 


(C. R. 
value: 2.34), and significant according 


according to the critical ratio 
to the Chi square test. 

This higher incidence of facial asym- 
ob- 
served in the 
osteoporotic skull groups (Table IT and 
Fig. 1) and is, unrelated 
to the coexisting higher incidence of 


metry in first-born infants was 


the hard as well as in 


therefore, 
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congenital ecraniotabes among first-born 


infants. Similarly, the higher inei- 


dence of facial asymmetry among in- 
fants with osteoporotic skulls was ob- 
served among offspring of primiparas 
as well as those of multiparas (Table 
Il, Fig. 1) and is, therefore, unrelated 
to parity. The faet that facial asym 
metry can occur independently of both 
primiparity and congenital erania! 
osteoporosis (Table IL) appears to in 
dicate that the pressure effects of sus 
tained intrauterine posture may alone 
he responsible for its development as 
* 16 The more 


claimed by Parmelee.' 


RELATION TO MATERNAL PARITY AMONG 
SKULLS 


rYPE OF SKULL 
TRANSI 
TIONAL 
PLUS SOFT 


TRANSI 
TIONAI SOFT 
NO. % 

190.0 


A NO. Cf NO. yA 


100, 76 100.0 19 100.0 95 


17.1 § 26.: 18 18.0 
82.9 : 77 81.1 
154 100.0 


8.4 


7.0 : 2. 13 
: 91.6 


93.0 141 


106 


frequent occurrence of facial asymme- 
try among first-born infants and those 
cranial 
nevertheless that 
intrauterine pressure or increased bony 
plasticity are also important causative 


with congenital osteoporosis 


indicates inereased 


factors. 

The relationship of facial asymmetry 
to congenital craniotabes as well as to 
maternal parity was subsequently cor- 
roborated in the investigation condue- 
ted in Mexico City. In the new series 
of 535 newborn infants, of which 422 


or 78.9 per cent belonged to the hard- 
skull group and 113 or 21.1 per cent 
to the osteoporotic, the total incidence 
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of facial asymmetry was 3.2 per cent. 
lhus the incidence of both facial asym- 
metry and craniotabes was lower in the 
Mexico City than in the Los Angeles 
series.” * '* The new observations also 
revealed that facial asymmetry was 
twice as frequent in infants with osteo- 
porotie skulls (6.2 per cent) as in those 
with hard skulls (3.3 per cent). Its 
incidence among 180 offspring of pri- 
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these results was made because of the 
small number of observations. 

There are no similar data available 
in the literature for comparison. 


COMMENT 

The results of this study will be 

discussed in the light of the previous 

data?» ‘7 and the more recent clinical 
evidence. 
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Incidence of facial asymmetry in relation to maternal parity among infants with 
hard and osteoporotic skulls. 


miparas was 8.3 per cent as compared 
with 1.7 per cent among 355 offspring 
i! multiparas, the difference being sig- 
nificant with a eritical ratio value of 
3.06. 

Further analysis of the Los Angeles 
lata also indicated that the incidence 
it facial asymmetry showed a tendency 
0 decrease as the infant’s birth order 


nereased, No statistical analysis of 


The higher incidence of facial asym- 
metry among offspring of primiparas 
supports the theory of mechanical- 
postural causation proposed by Parme- 
lee,’’: '® since, as indicated above, in- 
fants of primiparas are subject to 
greater intrauterine pressure than 
those of multiparas.'’'* However, the 
higher incidence of facial asymmetry 
among infants with craniotabes, unre- 


it we | 
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lated to parity, clearly suggests osteo- 
porotie involvement of the facial bones 
as an additional causative factor. This 
finding, like the incidence of 
conically shaped chests among newborn 


higher 


infants with osteoporotic skulls,'* is 
consistent with Toverud’s'® concept of 
nature of congenital 
Facial asymme- 


the generalized 
cranial osteoporosis. 
try manifesting the juxtaposition of 
shoulder and jaw appears, then, to be 
caused large!y by intrauterine postural 
pressure effects'® '® as the primary fae- 
tor, with increased plasticity of facial 
bones due to congenital osteoporosis as 
an important contributory factor. 
The 


drome! 


‘*flat head, soft chest’’ syn- 


and 
asymmetries and dentofacial deform- 
their 


certain postural head 


which have 


ities," frequently 
onset in early infaney, have also been 
aseribed to an osteoporosis of the re- 
spective bones at birth. The higher in- 
cidence of facial asymmetry and coni- 
cally shaped chest'® among newborn 
infants with osteoporotie skulls’ sup- 
the 


In other words, 


ports to some extent theories of 


Iless and Greene." 


since congenital cranial osteoporosis 


may be a faetor predisposing to facial 


newborn infant, it 


that if 


the 


coneeivable 


asymmetry in 
is readily uncor- 
rected, it may also be a factor predis- 
posing to early postnatal head and 
facial asymmetries. 

Newer clinical evidence does, in fact, 
that 


craniotabes are more susceptible to the 


indicate infants with congenital 
head and facial asymmetries that may 
result from the sustained pressure ef- 
fects of lying habitually on one side. 
In an adoption ageney nursery (‘‘The 
Cradle,’’ Evanston, Ill.), where infants 
are kept under observation from about 
the eighth 
Rosenstern that 


second to seventh or 


life, 


the 


week of noted 
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such postural head and tacial asym 
metries were far more frequent among 
craniotabes than 
well-caleified 


among 
those skulls. 
Since these infants were first examined 


infants with 
with firm, 
in the neonatal period, the craniotabes 
observed by Rosenstern is, undoubt- 
edly, of the congenital type inasmuch 
as the so-called postnatal or rachitic 
craniotabes usually makes its first ap 
when the infant is 3 or 4 
( Eliot Park,’ Moore 
Dennis,'* and others). However. 


pearance 


months old and 


and 


even postnatal craniotabes leads to 


postural pressure deformities, such as 
flattening of the occiput, or oceipito 
parietal flattening with asymmetry o 
the cranium in infants who habitually 


lie on one side.” 

Congenital cranial and facial osteo 
porosis may thus explain why head 
and facial asymmetries and even cer 
tain orthodontic deformities, frequently 
originating in early infaney,''*° de 
thumb-sueking, 


velop as a result of 


facial sleeping positions, and othe 


sustained postural and pressure fac 
tors in some infants and not in others 


supported by clinical 


11, 12, 18, 2¢ 


This study, 


evidence,” provides a new 


basis for investigating the etiological! 
relationship of congenital cranial osteo- 


head 


deformities 


porosis to the postnatal asym- 


metries and dentofacial 
that result from postural or pressure 
factors. Since congenital cranial osteo- 
may be open to prophylae- 
Ws B8e Se therapeutic 


porosis 
tic? + as well as 
measures, this problem assumes prac- 
tical pediatric and orthodontic" im 
portance. 

On this basis the following routine 
for the infant, deseribed in 
greater detail in the earlier investiga 
(1) 


plete physical examination of all new- 


newborn 


tion,? suggests itself anew: com- 
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born infants, and particularly of those 
with facial asymmetry, should include 
2 systematic search for craniotabes; 
(2) in all eases of congenital ecranio- 
tabes, measures should be taken to 
secure adequate calcification of the in- 
fant’s eranial bones by correcting any 
vitamin D or ealeium and phosphorus 
deficiencies that may exist, utilizing 
the earlier administration of vitamin 
1) and the larger dosage standard in 
the management of the premature in- 
fant; (3) early postural measures to 
prevent flattening of the occiput, head 
and facial asymmetries, and dento- 
facial deformities should be taken for 
all infants with craniotabes who show 
a decided preference for a given head 
position. 
SUMMARY 

This study supplementing an earlier 
investigation presents additional ob- 
servations on such facial asymmetry 
in the newborn infant as manifests the 
juxtaposition of shoulder and jaw in 
utero; also on the relationship of such 
facial asymmetry to congenital cranio- 
tabes. 

This study now comprises a total of 
1,425 nonselected, apparently full-term 
newborn infants of Los Angeles and 
Mexico City. It confirms the relation- 
ship of facial asymmetry in the new- 
born infant to congenital craniotabes, 
or clinically demonstrable congenital 
cranial osteoporosis, and establishes a 
relationship to the infant’s birth order. 

No published reports were found 
concerning the relationship of facial 
asymmetry to either of these factors. 
This study supports a broader clinical 
concept of facial asymmetry and of 
congenital craniotabes, and provides a 
iew basis for investigating their etio- 
ogical relationship to certain postna- 


tally acquired head and facial asym- 
metries or dentofacial deformities. The 
systematic search for craniotabes is 
urged as part of the routine physical 
examination of all newborn infants, 
and particularly of those with facial 
asymmetry. A diagnostic and thera- 
peutie routine for the newborn infant 
with both facial asymmetry and eranio- 
tabes, or craniotabes alone, is outlined. 
CONCLUSIONS 

1. Facial asymmetry in the newborn 
infant manifesting the juxtaposition of 
shoulder and jaw in utero shows a 
marked predilection for infants with 
craniotabes; also for offspring of pri- 
miparas, 

2. The predilection of facial asym- 
metry for newborn infants of primip- 
aras, as compared with those of multip- 
aras, supports the theory of mechan- 
ical-postural causation proposed by 
Parmelee. 

3. The predilection of facial asym- 
metry for newborn infants with cranio- 
tabes suggests osteoporotic involvement 
of the facial bones as an important 
contributory factor. 

4. The frequent association of facial 
asymmetry and congenital craniotabes 
also supports the existing clinical evi- 
dence that infants with an osteoporo- 
sis of cranial and facial bones at birth 
may be more susceptible to such post- 
natal head and facial asymmetries and 
dentofacial deformities as have their 
onset in early infaney. 

5. Since avitaminosis D during preg- 
naney may be responsible for the de- 
velopment of congenital cranial osteo- 
porosis, the administration of vitamin 
D to the mother prenatally in order 
to insure normal calcification of the 
infant’s cranial bones, has practical 
pediatrie and even orthodontic impor- 
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tanee, and should take its place along- 
side the now standard administration 


of vitamin D to the infant postnatally. 


The author gratefully acknowledges the 
direction and advice received in the course of 
this study from the late Dr. Joseph Brenne 
mann, 

She likewise expresses her appreciation to 
Dr. Arthur H. Parmelee for the many val 
uable suggestions and to Drs. Meri J. Carson 
and Nathaniel I. Levien for their criticism 


of this paper. 
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THE TREATMENT OF GROWTH FAILURE IN ALEUT 
SCHOOL CHILDREN 
Epwin WILpe, M.D.* 
ALBUQUERQUE, N. Mex. 


HE growth and development of 

children is a highly complex phe- 
nomenon the analysis of which has 
been simplified by Wetzel' in his Grid 
for Evaluating Physical Fitness. The 
(irid was developed over a period of 
years. It is based upon the records of 
growth and development of 4,500,000 
children from all parts of the world, 
as reported in more than 400 published 
Its application to Aleut chil- 
dren was first confirmed by Wilde* and 
later by Garns.* 

Pure, crystalline vitamin B,. was 
first prepared by Rickes and associ- 
Its effect as an essential nutri- 
ent for growth was first demonstrated 
in the ease of microorganisms by 
Shorb.° Vitamin B,. has sinee been 
reported as a growth factor for 
chicks,*"'* rats,'*""* pigs,’**" and mice.”” 

Growth failure in school children as 
a manifestation of functional defi- 
ciency of vitamin B,, and its favorable 


papers.” 


ates.° 


response to oral therapy was first re- 
ported by Wetzel and collaborators.** 
A favorable effect of vitamin B,. on 
the growth of children has also been 
noted by Chow** and by O’Neil and 
Lombardo.? 

The present study was undertaken 
to determine the effect of a nutritional 
supplement (Infa-Concemin with By,» 
Activityt) upon the growth and de- 

*Formerly Medical Officer, St. Paul Island, 
\iaska; Associate, Arctic Institute of North 
America. 

Present address: 2700 N. Solano Ave. 

tInfa-Concemin is the trade-mark of The 


Vm. S. Merrell Company, Cincinnati 15, Ohio, 
from whom supplies were generously provided. 


5 


velopment of retarded Aleut school 
children. It was selected since it con- 
tains, in addition to vitamin By», a 
number of the established vitamins. 
Each ecubie centimeter of this formula 
contains : 
Thiamine hydrochloride 0.8 mg. 
Riboflavin 0.8 mg. 
Niacinamide 5.0 mg. 
Pyridoxine hydrochloride 0.5 mg. 
Rice bran extract 67.5 mg. 
(supplies additional B-complex 
factors) 
Ferrous sulfate 37.5 mg. 
Vitamin B,, activity 2.0 pg. 
(contributed by a special extract 
of liver and vitamin B,, in 
streptomyces fermentation ex- 
tractives) 

The test subjects consisted of four 
girls and five boys ranging in age 
from 10 to 14 years. Prior to treat- 
ment the Grid records were available 
for five years in the case of eight sub- 
jects and three years in the other. 
The subjects were selected because of 
growth failure, "* particularly — be- 
cause of a slowdown in the rate of de- 
velopment.. Therapy with Infa-Con- 
cemin with B,. was started on Sept. 15, 
1950. It was administered in 5 c.c. 
doses by the schoolteacher daily from 
Monday through Thursday and 10 c.c. 
each Friday. No medication was given 
during the week end since an accurate 
record of the dosage could only be ob- 
tained by administration in school. 

Prior to medication, each of the sub- 
jects had been receiving for a period 
of four years one Pan-Concemin* tab- 


*Pan-Concemin is the trade-mark of The 
Wm. S. Merrell Company, Cincinnati 15, Ohio. 
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let daily in school, each such tablet 
containing : 


Vitamin A 5,000 U.S.P. Units 
Vitamin D 800 U.S.P. Units 
Thiamine hydrochloride 3 mg. 
Riboflavin 2 mg. 
Ascorbic acid 50 mg. 
Niacinamide 20 mg. 
Calcium d-pantothenate 2 mg. 
Pyridoxine hydrochloride 1 mg. 


It was felt that the test subjects had 


heen receiving the usual, established 
vitamins daily during previous school 
Other rela- 
tively unchanged. 
in the rate of growth and development 
in the treated children would probably 


he due to the added growth-stimulat- 


vears. conditions were 


Any improvement 


ing effect of vitamin Bypo. 

This study is unique in that the en- 
tire economy of the people on St. Paul 
Island is regimented and standardized. 
Aleuts are all wards of the 
States Government. 


These 
United 
thev received besides housing a_ basic 


As such 


food issue, clothing, a variable salary, 
and a variable bonus at the end of each 
sealing season. The question of inade- 
quaecy of the food supply must be con- 
sidered but this has been eliminated. 

These Aleuts live in standard houses 
of which there are three types, all very 
similar. They are all heated by means 
of a kitehen range which is fired with 
wood and coal. The weekly food issue 
ranges from 3,000 to 4,000 calories per 
person per day. It is high in fats and 
relatively low in 
eanned milk 


carbohydrates but 
protein. The amount of 
given is essentially as much as the 
families can consume. This food issue 
is supplemented by purchases at the 
community canteen and further sup- 
plemented by hunting and fishing. 

The Aleuts have retained their ab- 


original hunting and fishing rights and 


have the use of these despite any re- 
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They 


are able to secure seal meat as they 


strictions placed upon others. 


desire during the sealing season which 
lasts from the middle of June to the 
first of August. A few of the mor 
diligent salt seal meat for the winte) 
or freeze it in the food locker. Thus 
for all those desiring it a plentiful 
supply of food is available, but it does 
not follow that all foodstuffs 
sarily reach the table in a palatable, 


neces 


edible form. 

In the nine children 
study because of continuing growth 
failure, factors of ill health had to be 
Physieal examination re- 
them had any 
There was no 
cardiae disease in the group. Tuber- 
culosis was ruled out in all of them by 
14 x 17 chest films which were taken 
in 1948 and again in 1951. Four of 
the nine had negative reactions to 
P.P.D. in 1946 and 1948; the four neg- 
with 


selected for 


out. 
vealed that 
demonstrable disease. 


ruled 
none of 


ative reactors were vaccinated 
BCG in 1948. All of them have been 
successfully vaccinated against small- 
pox and immunized against pertussis, 
tetanus, and diptheria. None of the 
immunizations were given during this 
study. 

The milder contagious diseases, such 
as chicken pox, measles, mumps, are a 
negative island. The 
common cold strikes when a ship ar- 


factor on the 


rives with someone aboard who has a 
cold. A small epidemic of colds fol- 
lows which disappears very shortly. 
All of these above-mentioned factors 
are more or less under the control of 
the medical officer, and therefore the 
Aleutian children are very 
well standardized. 
other 


lives of 


There are factors, however, 
which influence growth and eannot be 


controlled. One of these is discipline 
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THE 
of the children by the parents. Disei- 
pline involves the matter of sufficient 
food served at the proper time, the 
proper amount of sleep, cleanliness, 
Sleep is par- 
ticularly variable among Aleut 
Failure to obtain it at night is 


and a happy home life. 
chil- 
dren. 

evident from a common tendency to 
fall asleep throughout the entire day 


in school. 


The results of nutritional supple- 
mentation, employing Infa-Conceemin 
with B,. were highly gratifying, as 


indicated in Tables IT and IT. 
A period of eighteen to twenty-four 


months before the new supplement was 
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the world.** This is an increase in the 
rate of growth and development of 
43.6 In considering only the 
seven the 
growth rate during the test period was 
1.14 levels per month. This indicates 
that the failure had 
stopped and that the previous lag was 
The the 


rate of growth and development is 65.2 


per cent. 


children who responded, 


growth been 


being corrected, increase in 


per cent. These findings are consistent 
with the reports of Wetzel and associ- 
ates,** indicating that in some children 
growth failure occurs as a manifesta 
tion of functional deficiency of vitamin 
B,. and that it may be corrected by 


employed was used as a control. Dur- oral administration of vitamin B,.. 
ing the period of treatment there was Such was the case in seven of the nine 
a striking inerease in the rate of children here reported. 
TABLE Il. SUMMARY OF GrowTH RESPONSE To INFA-CONCEMIN WITH VITAMIN B,, 
AVERAGE PRE AVERAGE RATE OF AVERAGE 
TREATMENT RATE GROWTIL DURING INCKEASE IN 
OF GROWTH TREATMENT GROWTIHL RATE PERCENTAGI 
LEVELS/MONTH ) LEVELS/ MONTIL) (LEVELS/ MONTH ) CHANGE 
Entire group (7 who 0.71 1.02 10.31 443.6 
responded; 2 who 
did not) 
Group of responders 0.69 1.14 +0.45 65.2 


(7; cases) 


growth in seven of the nine subjects, 


as measured in Grid levels per month.” 
(A. K. 


X. K.) illustrate that in some instances 


The two remaining cases and 


nutritional supplementation will not 
overcome other factors, such as lack of 
food, lack of sleep, lack of discipline, 
and various emotional disturbances. 
Of particular interest, however, is the 
fact that the growth rate in terms of 
month 
restored, from a control rate of 0.71 
to 1.02 


This is a value that coincides 


developmental levels per was 


before treatment levels per 
month. 
level 


healthy 


with the standard rate of 1 
all 


in any part of 


per 


month characteristic of 


children of sehool age 


SUMMARY AND CONCLUSIONS 


nine Aleut school chil 
dren suffering from retarded growth 
treated with 


In seven ot 


A series of 
and were 
Infa-Conecemin with By. 
these there was an average increase o! 


development 


65.2 per cent in rate of growth during 


seven months of treatment as deter 


mined by the Wetzel Grid technique. 
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OF BANTHINE BROMIDE* IN INFANTILE 
COLIC AND VOMITING 


PRELIMINARY Report or Firry Cases 


Hlaroup Levy, M.D., Aanp BEN M. Zweir_er, M.D. 
BROOKLYN, N. Y. 


HE medical management of in- 

fantile 
the newborn period has always been a 
difficult problem for the pediatrician. 
The 


these symptom complexes, especially 


colie and pylorospasm in 


transient and varied nature of 
infantile colic, inereases the diffieulty 
in solving the etiology and therapy. 

With regard to colic, Brennemann' 
little bewilderment 


elusive 


confessed ‘‘to no 
this 
Among the theories of causation have 
and under- 

flatulence, 


as to phenomenon. ’’ 


been mentioned hunger 


feeding, overfeeding and 


imbalance of the autonomic nervous 


system leading to enterospasm, en- 


vironmental disturbances, improper 


feeding technique, allergy, constitu- 
abdominal 
White,‘ 


colic is a vagogenic gastroenierospasm 
tract 


tional hypertonicity, and 


+ 


distention.” According to 
with the entire gastrointestinal 
involved in the hypermotility. 
Bell® reported 
the successful application of the paci- 
colie in in- 


often 
Recently, Levine and 
fier in the treatment of 
faney. These authors believe that the 
crying of colicky infants is due to an 
unsatisfied need for oral gratification. 
Levin,'’ in recording the rare oceur- 
rence of colic in institutions, suggests 
that 
count for the higher incidence of colic 


some emotional factor may ac- 


in the private home, although keener 
observation might demonstrate more 


From the Beth-El Hospital, Department of 
Pediatrics, Dr. Bela Schick, Director. 

*Supplied by a grant from the G. D. Searle 
& Co., Chicago, 1. 
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cases among institutionalized infants. 
Spock" emphasizes that the age period 
) 


of 2 weeks through 3 months is one 
of heightened tension, when the in- 
fant has an avid appetite, cries more, 
and has greater difficulty in falling 
asleep. The 


colic in the late afternoon and in the 


common occurrence of 
evening suggests that fatigue may also 
be a factor in causation. Gesell and 
co-workers"? refer to the increased ir- 
ritability of the newborn age period 
and note that erying tends to occur 
prior to sleep, especially in the after- 
noon and evening. The various thera- 
peutic regimes for alleviating colic 
have included antispasmodies, opiates, 
feeding tech- 


barbiturates, improved 


nique, formula adjustments, pacifiers, 
and change in body position.’-'” ' ™ 
Vomiting, like colie, is one of the 
most common symptoms in infaney,* 
and pylorospasm accounts for most of 
those cases where organic lesions like 
pylorie stenosis have been ruled out. 
Nelson*® feels that the hyperactive or 
neurotic infant will vomit more read- 
ily. Regurgitation, with certain ex- 
ceptions, is considered a natural oe- 
currence during the newborn period. 
Anderson? has attributed vomiting to 
overdistention of the stomach by swal- 
lowed air, frequent feedings, improper 
clothing and handling, gastroentero- 
spasm, and allergy. Drug therapy for 
vomiting has usually consisted of anti- 


spasmodies and barbiturates.* '° 
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PHARMACOLOGY OF BANTHINE BROMIDE 

Banthine bromide is a new quarter- 
nary amine = (hbeta-diethylaminoethy! 
xanthine-9-carboxylate methobromide ). 
Longino and collaborators’ introduced 
the clinical application of Banthine as 
the medical counterpart of vagotomy. 
During the past two years there have 
been numerous reports in the litera- 
ture describing the successful applica- 
tion of Banthine in the therapy of 
duodenal uleer.’*?* Banthine is an 
anticholinergic drug that arrests or 
depresses the motility of the stomach, 
small intestine, and colon, and usually 
reduces the volume and free acid of 
the stomach secretions.**-*° These ef- 
feets are accomplished through an in- 
hibition of the action of acetylcholine 
in the ganglions of the autonomie sym- 
pathetic and parasympathetic systems 
and in the postganglionie nerve end- 
ings of the parasympathetic system. 
After administration, the action of 
Banthine persists for two to six hours. 
Experiments on human beings indi- 
cated that Banthine has an antipara- 
sympathicomimetie action, and is pos- 
sibly more effective in deereasing in- 
testinal contractions than tineture of 
The predominant action 
of Banthine is a parasympathetic 


30 


belladonna. 


neuro-effector blockade. According to 
Kern and associates,*! Banthine is the 
only drug available today that has a 
prolonged inhibitory effect on human 
gastrointestinal motility. Grimson** 
suggested that a good anticholinergic 
drug, like Banthine, might be effective 
in the treatment of certain chronic 
eolicky abdominal pains. In view of 
the pharmacologic actions of Banthine, 
the authors felt that this new drug was 


worthy of a trial in treating cases of 
infantile colic and vomiting. 





METHOD OF STUDY 


Banthine bromide was administered 
to fifty infants, ranging in age from 
1 to 32 weeks. Twenty-five infants 
were between 1 and 4 weeks of age, 
and only four infants were above 244 
months of age. Sex distribution was 
almost equal, with twenty-six male 
and twenty-four female infants. The 
-“ases were divided into three groups, 
according to the most troublesome 
symptom; twenty-three infants had 
pure colic, twelve had vomiting, and 
fifteen had both eolie and vomiting. 
Table I presents a detailed analysis of 
the fifty cases. The drug was usually 
administered in 5 mg. doses four times 
a day. Banthine is an_ extremely 
bitter-tasting drug which is difficult to 
disguise in a vehicle, but was appar- 
ently readily accepted by all the in- 
fants. It was dispensed in a 5 mg. 
dosage capsule, or in sterile water con- 
taining 5 mg. per teaspoonful. The 
dose was usually dispersed into a 
formula feeding. 

TOXIC EFFECTS 

In adults, toxie effects that have 
been noted are: excessive dryness of 
the mouth, urinary frequency and 
slowness of the urinary stream, some 
lack of visual accommodation, urinary 
retention in patients with benign pros- 
tatie hypertrophy, constipation, and 
tachyeardia.’® **° Benson and co- 
workers®? recently tested the sensi- 
tivity, toxicity, and tolerated dosage 
of Banthine in children. Skin tests 
were performed on 415 cases, of which 
five had local erythematous reactions. 
Two children had systemic manifesta- 
tions consisting of flushing, tachy- 
eardia, irritability, dryness of mem- 
branes, and pupillary dilatation. In 
eighty-five conjunctival tests, sixty- 
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three developed mydriasis but no in- — satisfactory results, seven had good 
flammatory reactions occurred. How- results and one had a poor result with 
ever, both skin and conjunctival tests Banthine therapy. Although definite 
were not of value in determining gen-  conelusions are not justified in a series 


eralized sensitivity to Banthine. <Ae- of fifty cases, we believe that Banthine 
cording to these authors, children bromide has a definite place in the 
tolerate Banthine well. No blood, drug therapeutie approach to infantile 
renal, or liver disturbances occurred colic and vomiting as a symptomatic 


with its use. Janthine dosage for or possible curative agent. Further 
children must be individualized for investigations are in progress to ex- 
each patient. A suggested approxi- plore the usefulness of Banthine in 
mate dosage schedule is 12.5 mg. b.i.d. pediatrie therapy, particularly — in 
or t.i.d. for newborn infants; 12.5 mg. x-ray proved cases of pylorospasm. 


TaeLe Il. ResvuTs in Fiery Cases or Conic AND VOMITING TREATED WITH BANTHINE 


coop Mop, GoopDp POOR TOTAL CASES 
Colie 14 3 6 93 
Vomiting 10 1 1 12 
Colie and vomiting 10 9 3 15 
Total 34 (68%) 6 (12%) 10 (20%) 50 


to 25 mg. q.i.d. for infants from 1 to SUMMARY 

12 months of age; and 12.5 mg. to 50 1. Banthine bromide, a new anti- 
mg. q.i.d. for children over 1 year of cholinergie drug, was administered to 
— fifty infants with colic, vomiting, or 


In our investigation no toxie effects 

; : nd ; ; hoth. 
were observed with an individual dose . , : 
gpg = —_ aren 2. Previously reported toxic effeets 
of 5 mg. Two infants had marked . iy : 
‘ , ae a in adults were not observed in the in- 
flushing with individual 10 mg. doses fant 
, nag ants. 
but did not have flushing with 5 mg. - a » 
a . 3. The results were as_ follows: 
doses. Five infants received total ‘ . ma . 
7 . thirty-four (68 per cent) good; six 
daily doses of 30 mg. without any ap- : 
' tn , ' (12 per cent) moderately good; and 
parent toxie manifestations, 
ten (20 per cent) poor. 


RESULTS 4. Therapy with Banthine was par- 


m a oe ae ticularly suecessful in the cases of 
The results in individual cases were re thy . . ; 
- vomiting or colie aceompanied — by 
classified as good, moderately good, or aes 
m.13 . vomiting. 
poor. Table IT tabulates the results in 

The authors wish to acknowledge with 
li ll : thanks reference of patients by Drs. Henry 
were thirty-four good results, six Rascoff, J. J. Lichterman, S. David Stern 
berg, and Alla Dunewitz, of Brooklyn, N. Y. 


the three eategories. Over-all, there 


moderately good results, and ten poor 
results. Usually ; FOO "eSI oc- : 
—y © 1 result REFERENCES 


curred within twenty-four to forty- i 
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TREATMENT OF CONSTIPATION IN INFANCY AND CHILDHOOD 
ALFRED J. VigNec, M.D., AND Viroinia C. Mirry, M.D. 
New York, N. Y. 


HE problem of constipation in in- 


faney and childhood frequently 


confronts the pediatrician. It has been 
pointed out that at times irreversible 


and irreparable damage is done by 


mothers who practice ‘‘home medica- 


tion’’ with catharties, laxatives, soap 


sticks, strong enema solutions, and the 


habitual use of suppositories.'** Poor 


habit formation and an irritable bowel 


svndrome often result from such in- 


judicious practices. In addition, un- 


desirable emotional factors complicate 
the entire picture, and the problem 
must be met with understanding and 
sympathy on the part of the pediatri- 
cian. 


Dietary measures are not always 


successful, particularly when emo- 


tional factors are firmly entrenched. 


The mother watches the stools and the 


child becomes conscious of the tension 


and reacts with deliberate retention 


or involuntary spasticity. The mother 


hecomes more eoncerned and more 


and vicious circle begins to 


It is important, therefore, to 


tense a 
operate. 
use a relatively quick, safe adjunct to 


relieve the child, while attempting to 


deal psychotherapeutically with the 
mother. 
Methyl! cellulose* has been tested 


and found to be helpful as an adjunct 
in the treatment of constipation and 
the in 
adults.* 


irritable bowel syndrome 


'' In the present study it was 


Address: 39 A 
*The product 
plied by 
Maltine 
granules 
name of 


Gramercy Park. 
used in this study 
Laboratories, 

Morris Plains, 
tablets, under the 


was sup- 
Division of 
N. J., in 
trade 


Chilcott 
Company, 
and 0.5 Gm. 
‘Cellothyl.” 


similarly utilized in infants and chil- 
dren. 

Methy! cellulose is an odorless and 
tasteless substance, prepared in tablets 
or granules, which passes through the 
upper part of the digestive tract in a 
liquid state and forms bulk only when 
it reaches the lower part of the ileum 
and colon. It does not interfere with 


normal digestion or absorption of 


food, and is nonirritating. 


CLINICAL MATERIAL 


Clinical material for the study con- 
sisted of infants and children in the 


ve most of them 


> 


pediatric a 
without organie disease, although some 


range, 


children with orthopedic problems 
were included.* 

Table I depicts the number of pa- 
tients treated, classified according to 


age groups. 


TABLE I 

AGE RANGE NO. OF PATIENTS 
1-3 mo, 27 
3-6 mo, 16 
6-12 mo, 19 
12-24 mo. 18 
2-5 vr. 19 
5-10 yr. 10 
10 plus 6 
115 


In the younger groups the granu- 
lated form of methyl cellulose was 
more aeceptable, given in the formula 
or sprinkled on food. Dosages ranged 
hetween 1, and \% tsp. administered 
New York 
division of 
City, Re- 
Haverstraw, 


*Material was drawn from the 
Foundling Hospital, the pediatric 
St. Vincent's Hospital, New York 
habilitation Hospital in West 
N. Y., and private practice. 
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twice or three times daily. The higher 
dosages at times proved more effective, 
even with small infants. (When put 
in the bottle, it was found that the 
mixture tends to clog the nipple holes, 
unless they are made especially large.) 
Older children took 1 or 2 tablets, 
three times daily. In no case was there 
refusal on the part of the child, as the 
substance is odorless and tasteless. 

In a few instances constipation was 
acute and had not been treated pre- 
viously ; however, in the majority of 
cases dietary measures (prune juice, 
applesauce, increased sugar in for- 
mula, ete.) had been employed without 
lasting success, as had suppositories, 
enemas, and eatharties. This was espe- 
cially true in the older age groups. 

RESULTS 

Out of a total of 115 patients 
treated, the response was excellent or 
good in eighty-three cases, fair in 
nineteen, and poor in thirteen. In 
other words, satisfactory results were 
obtained in 88.7 per cent of cases of 
varying severity, as depicted in Table 
Il. 


TABLE II 


RESULTS WITH NO. PER 
METHYL CELLULOSE | CASES | CENT 
Excellent or good 83 72.2 
Fair 19 16.5 
Poor 13 11.3 


In some of the failures there were 
extenuating circumstances which may 
have been partly or wholly responsi- 
ble: for example, in four of these 
cases constipation was neurological in 
origin ; in one there was an anal fissure 
and a tight anal sphincter; in another 
the infant was on iron therapy and 
constipation was not relieved until the 
iron was discontinued. 





On the other hand, there were sev- 
eral outstanding successes : 


K. S., 6 years of age, with a diag- 
nosis of spina bifida and constipation 
of neurological etiology, and no con- 
trol of the sphincter, generally went 
two days without stools and had to 
have soap enemas for relief. After 
administration of methyl cellulose she 
managed at least one good stool daily. 

C. S., 6 years of age, with a diag- 
nosis of spina bifida and spastie paral- 
ysis, would go for three days without 
stools unless helped, prior to adminis- 
tration of methyl cellulose. Mineral 
oil, milk of magnesia, prune juice, and 
enemas were all unsuccessful in pro- 
ducing lasting improvement. With 
methyl! cellulose this child had good 
soft stools regularly. 

L. S., 12 years of age, with a diag- 
nosis of poliomyelitis involving both 
lower extremities and some muscle 
groups in the lower abdomen, would 
go for three days without stools, and 
mineral oil, milk of magnesia, prune 
juice and enemas had been tried with- 
out lasting results. This child had 
very hard stools with one impaction, 
and was actually afraid of the process 
of emptying her bowels. Methyl] cellu- 
lose was used with good results. 

M. S., a normal 13-month-old child, 
suffering from intermittent diarrhea 
and constipation, responded with stools 
of better consistency when methyl] 
cellulose was administered for either 
constipation or diarrhea. 

These cases represent extremes and 
have been selected as illustrations be- 
cause they were most difficult to handle 
prior to the administration of methy! 
cellulose. However, the majority of 
patients in the study were well babies 
who merely suffered from isolated or 
recurrent bouts of constipation and 
reacted with more frequent stools of 
better consistency to treatment with 
methyl cellulose, even after other meth- 
ods had failed. 
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DISCUSSION 

Several interesting observations 
were made in this series of cases. The 
most obvious difficulty was encount- 
ered with infants who were well estab- 
lished on solids, and had eut their in- 
take of milk while refusing water. 
Since one of the requirements for ef- 
ficient results with methyl cellulose is 
a high fluid intake, the inability to 
force adequate amounts of fluid into a 
resistant infant or small child was in 
some instances a genuine obstacle to 
successful treatment. S0ttle-fed in- 
fants at times also completely rejected 
plain water, giving rise to the same 
problem. 

For acute constipation, often one or 
two days of administration of methyl 
cellulose produced the desired results ; 
however, short trials without result 
could not be considered failures in 
chronie cases, since at least one to two 
weeks of medication were frequently 
required before regular normal evacua- 
tions took place. 

In infants and children, frequent 
short bouts of constipation are more 
common than the prolonged periods of 
chronic constipation encountered in 
adults. Methyl cellulose was particu- 
larly effective for treatment of these 
intermittent irregularities, especially 
when an emotional factor was involved. 
Normal bowel function could thus be 
restored to the child without setting up 
a eathartic or enema cyele, with its 
resulting damage to the normal habit 
system. While treatment was con- 
tinued, the underlying factors in 
causation of the spasticity could be 
made clear to the mother, and an effort 
could be made toward retraining the 


ehild. 
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SUMMARY 


Methyl cellulose (Cellothyl) was ad- 
ministered to 115 infants and children 
for acute or chronie constipation. Re- 
sponse was excellent or good in eighty- 
three eases, fair in nineteen, and poor 
in thirteen. This treatment was effec- 
tive even when response to other meth- 
ods (dietary changes, enemas, supposi- 
tories, catharties) was poor. It was 
found to be particularly useful in 
cases of spasticity, when emotional fac- 
tors between mother and child were a 
prominent feature. 

Unless high fluid intake could be 
maintained, methyl cellulose treatment 
was at times unsuccessful. There was 
no rejection of methyl cellulose on the 
part of patients participating in this 
study. 
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FUNCTIONAL INTESTINAL OBSTRUCTION IN THE 


PREMATURE NEWBORN INFANT 


FRANK J. Rack, M.D., AND WALTER L. Croucu, M.D. 
CLEVELAND, OHIO 


NTESTINAL obstruction in the 

newborn infant is usually secondary 
to some congenital anomaly. However, 
on rare oceasions the signs and symp- 
toms of obstruction develop in an 
anatomically patent gastrointestinal 
tract.'. Most commonly, obstruction 
under these circumstances is due to 
meconium ileus and the prognosis is 
very poor.? But intestinal obstruction 
on a purely functional basis does occur 
in the presence of a normal gastro- 
intestinal tract.** Our experience 
with such a case is the basis of this 
report. 

CASE REPORT 


M. D., a premature newborn infant, 
was delivered on April 7, 1951, in City 
Hospital, Cleveland, under spinal an- 
esthesia with low forceps. The mother 
was a 24-vear-old Negro, gravida iv, 
para ili, with a negative serology and 
Rh-positive blood. The pregnancy 
terminated at approximately 34 weeks, 
and delivery was uncomplicated. At 
birth, the infant appeared to be nor- 
mal and weighed 2,013 grams. He 
received routine premature care. On 
the second hospital day the baby ap- 
peared slightly sluggish, but other- 
wise normal. On the third hospital 
day, feedings were started. 

The infant had no bowel movements 
on the first day of life, but passed a 
normal meconium stool on the second 
day. Thereafter, he passed stools daily, 
including three transitional stools on 
the fifth day and two yellow stools on 
the sixth day. 


From the Departments of Surgery and 
Pediatrics, City Hospital, and The School of 
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On the seventh hospital day, the 
patient’s weight was 1,800 erams and 
he was eating well, but no bowel move- 
ment was noted. On the eighth hos- 
pital day the cord sloughed, leaving a 
granulating area which was question- 
ably infected, and treatment with 
aqueous procaine’ penicillin was 
started. Two yellow stools were noted 
on this day. 

On the ninth hospital day the infant 
appeared lethargic and regurgitated 
large amounts of his formula. Five 
yellow and one blood-streaked stools 
were passed. Regurgitation continued 
after each feeding on the tenth hos- 
pital day. Streptomycin was started 
because infection was suspected. By 
the eleventh hospital day, the patient 
had become quite lethargic. Regurgi- 
tation after each feeding continued 
and the vomitus consisted of foul- 
smelling brown material. A_ hard 
yellow stool was passed. 

Physical examination revealed a de- 
hydrated premature infant with mod- 
erate abdominal distention. Palpation 
of the abdomen revealed a hard mass 
2 x 2 em. in size in the right lower 
quadrant and some elongated firm 
masses in the upper abdomen. A scout 
film of the abdomen revealed several 
distended loops of small intestine 
(Fig. 1). Intravenous and subeutane- 
ous fluids were given and oral feedings 
discontinued. The following day small 
Karo water feedings were started but 
the infant again began to vomit. Be- 
cause of the scanty stools during the 
preceding several days, small enemas 
were given without effect. Digital ex- 
amination revealed no stool in the 
rectum. A second seout film of the 
abdomen confirmed the previously 
noted distention. The weight of the 





— re ee ee ee me oe 





580 THE JOURNAL 


infant was 1,535 grams at that time. 
The hemogram and urinalysis were not 
remarkable. A diagnosis of intestinal 
obstruction probably due to feeal con- 
cretions was made, and operation was 


elected. 
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em. long, were made in the ascending 
colon, transverse colon, and sigmoid, 
and through these openings the entire 
colon emptied of the hard feeal con- 
eretions. Each incision was then closed 
transversely and the abdomen repaired 





Fig. 1 Scout radiographs of the 
listended loops of 


Operative Vole Under drop ether 
anesthesia the peritoneal cavity was 
entered through a transverse incision 
below the navel. Marked distention of 
the small bowel was noted and the 
entire colon was found filled with a 
stony hard cast. This material could 
not be *‘milked’’ along the colon. For 
this reason, separate incisions, each 3 


ibdomen taken on the ninth and tenth days of life, showing 


the small bowel 


in layers. The material removed from 
the colon was found to be hard, in- 
spissated stool. 
Postoperatively, 
continued and vitamin K 
Gastrie suction was applied via a small 
Levin tube, but this was discontinued 
within twenty-four hours. By _ the 
third postoperatively, after a 


antibiotics were 
was given. 


week 
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rather stormy convalescence, the in- 
fant was able to maintain himself on 
oral feeding. Several small trans- 
fusions were given during this period. 
Ten weeks after operation, he failed 
to have a bowel movement for a period 
of seven days, but did not develop 
significant abdominal distention or 
vomiting. This situation was slowly 
relieved with repeated, enemas. Ex- 
amination (Fig. 2) and a study of the 


the age of 
development 


Fig. 2.—Photographs made at 


gastrointestinal tract with barium five 
months postoperatively revealed no 
abnormalities. The colon emptied nor- 
mally. The stools appeared normal and 
tests on x-ray film showed norma! 
tryptie activity. 
DISCUSSION 

This difficult 
problem in diagnosis and management. 
Although infants 
vomit in the first few days of life be- 


patient presented a 





most premature 
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3 weeks 
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‘ause of immaturity of reflexes and 


poor muscular coordination,® in our 
patient, the onset of persistent vomit- 


ing and obstipation after normal feed- 


ing and elimination suggested intes- 


tinal obstruction. Normal bowel move- 
ments during the first eight days of 
life seemed to eliminate the possibility 


of a congenital intrinsie lesion; ¢@.@., 





at physical 


5 months revealing normal 
patient. 


and 


of the 


atresia, stenosis. Cross states one-half 
the of 
all 


have symptoms on the first day of life. 


of Cases intestinal or colonic 


stenosis and the cases of atresia 


Intussusception was considered as a 
possibility after palpation of a mass in 
the right lower quadrant, but failure 
to pass bloody mucus by rectum, the 
lumpiness of the abdominal mass, and 
the rarity of this condition in infants 
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under one month of age seemed to 
make this diagnosis unlikely. 

Meconium ileus was eliminated from 
consideration by the infant’s course. 
This condition results from the failure 
of extrinsic pancreatic secretion (pan- 
ereatic achylia) to aet on the sticky 
meconium present in the intestine. As 
a result, meconium becomes inspissated 
and eauses obstruction in the low 
ileum, and the condition is usually 
fatal.2;*-* The faet that this patient 
passed several normal stools was evi- 
dence against the obstruction being on 
the basis of meconium ileus. Other 
conditions which were considered in 
the differential diagnosis in this case 
were pyloric stenosis, strangulated 
hernia, omental cyst, abdominal ab- 
scess, congenital fibrinous bands, mal- 
rotation, volvulus, intestinal dupliea- 
tion, and an annular pancreas, as well 
as cerebral birth injury.* ' ') '*'* 
14, 15 

Recently, Zuelzer and Wilson have 
deseribed cases of intestinal obstrue- 
tion, which were apparently due to a 
disturbance in the propulsive motor 
function of the bowel due to faulty 
innervation.” These authors, on the 
hasis of eleven eases, list the following 
features of this syndrome. The symp- 
toms of vomiting, abdominal disten- 
tion, and the signs of intestinal ob- 
struction usually begin at birth or 
shortly thereafter. The vomiting is 
usually of the so-called overflow type. 
Constipation is the rule, but several 
patients passed one to two small 
meconium stools. Digital examination 
reveals the presence of hard, inspis- 
sated fecal masses in the rectum and, 
in general, the stool is dry, hard, dark 
brown, and formed into pellets. The 
age group in this series ranged from 


newborn to 4 months with complete ob- 
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struction developing at birth in five 
cases. Five of the patients were sib- 
lings. Two of their patients survived 
operation and were alive with colos- 
tomies. These authors searched for 
evidence of ganglion cells in the my- 
enteric plexus of the lower bowel in 
their material and in most instances 
none was found. On this basis they 
concluded that the obstruction in these 
cases was functional in type and rep- 
resented the acute form of the situa- 
tion which exists chronically in older 
children as megacolon. 

Forshall, Rickham, and Mossman‘ 
have described a similar case of an in- 
fant who passed meconium twenty- 
four hours after birth but who became 
obstructed within forty-eight hours. 
At operation, the lower small bowel 
and right colon were found to be 
greatly distended. This patient died 
five weeks postoperatively, probably 
from recurrent obstruction. Histo- 
logical studies revealed seanty my- 
enteric and submucosal ganglia in the 
cecum and none bevond the transverse 
colon. 

The decision to operate in our case 
was made on the basis of progression 
of signs and symptoms compatible with 
mechanical intestinal obstruction. 
Once the peritoneal cavity was entered 
it appeared that the preoperative diag- 
nosis was correct. The entire colon 
from cecum to rectum was filled with 
a stony hard east which resisted all at- 
tempts to ‘‘milk’’ it along into the 
rectum for manual extraction. This 
seemed at once to exclude meconium 
ileus as the eause of the obstruction 
since in this condition the obstructing 
meconium is usually lodged in the 
lower ileum, rarely in the right colon 
but never beyond this point. 
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lleostomy, although capable of re- 
lieving this type of obstruction, was 
not done because of the severe post- 
operative fluid and nutritional prob- 
lems which were anticipated with this 
type of procedure in a 1,500 gram in- 
fant. Multiple colotomies were done 
instead of a cecostomy or colostomy 
because it was felt that the infant’s 
best chance for survival was in the 
presence of a functionally intact bowel. 
This was done with awareness of the 
possibility that a second operation 
might be necessary if the condition re- 
curred. However, except for the epi- 
sode ten weeks after operation, no 
further return of obstipation has been 
noted. 

Certainly, our case resembles the 
syndrome described by Zuelzer and 
Wilson. However, the entire process 
in our patient might well have been 
due simply to a hypotonie bowel, a 
situation which prevails not infre- 
quently in premature infants and 
causes constipation.® In these infants 
there is very little reaction of the 
mucous membrane of the bowel to 
mechanical and chemical stimulation 
and the muscle wall contains very 
little power. This produces stasis, ab- 
normal reabsorption of fluid from the 
stool, and consequent fecal impaction. 
Only prolonged observation will enable 
us to determine whether megacolon 
will develop in this child. 


SUMMARY 


1. A case of functional obstruction 
with fecal impaction in a premature 
infant and a differential diagnosis has 
een presented briefly. 

2. The patient was operated upon 
ind the fecal coneretions evacuated 
through multiple colotomies. Follow- 
ng primary closure and a stormy con- 
alescence, the patient has done well. 


FUNCTIONAL INTESTINAL OBSTRUCTION 





583 


3. The similarity between this pa- 


tient and others reported with absent 
ganglion cells in the myenteric plexus 


of the lower bowel is discussed. 


A. 


REFERENCES 


Ladd, W. E.: Panel Discussion on In- 
testinal Obstruction in Infancy, J. 
PEDIAT, 21: 264, 1942. 


2. Sako, Wallace: Meconium Ileus, New 


Orleans M. & S. J. 102: 75, 1949. 


3. Zuelzer, Wolf W., and Wilson, James L.: 


Functional Intestinal Obstruction on a 
Congenital Neurogenic Basis in Infancy, 
Am. J. Dis. Child. 75: 40, 1948. 


. Forshall, I., Rickham, P. P., and Moss- 


man, D. B.: Functional Intestinai Ob- 
struction in the Newborn, Arch. Dis. 
Childhood 26: 294, 1951. 


5a. Richmond, Julius B., and Garrard, Ster- 


10. 


ling D.: Intestinal Obstruction in the 
Newborn, Postgraduate Med. 9: 447, 
1951. 

». Hess, Julius H.: The Premature In- 
fant. Brennemann’s Practice of Pediat- 
rics, Hagerstown, Md. 1948, W. F. Prior 
Co., vol. 1, Chap. 43, p. 37. 


3. Ladd, W. E., and Gross, R. E.: Ab- 


dominal Surgery of Infaney and Child- 
hood, Philadelphia, 1941, W. B. Saunders 
Co. 


. Wigglesworth, F. W.: Fibrocystic Dis- 


ease of the Pancreas, Am. J. M. Se. 212: 
351, 1946. 

Hiatt, R. B., and Wilson, P. E.: Ther- 
apy of Meconium Ileus: Report of 8 
Cases With a Review of the Literature, 
Surg., Gynee. & Obst. 87: 317, 1948. 


. del Carril, M. J., Diaz Bobillo, I., Pelliza, 


J. M., and Mosquera, J. E.: Enteroid 
Cyst of the Mesentery in a Newborn 
Baby, Semana méd. 1: 363, 1943. 
Eichwald, E. J.: Case of an Omental 
Cyst in a Three Weeks’ Old Female Caus- 
ing Fatal Ileus, Am. J. Surg. 53: 181, 
1941. 


. Bilderbock, J. B., and Rosenblatt, Mil 


lard S.: Acute Intestinal Obstruction 
Caused by Clamping of the Intestine in 
the Umbilical Cord Clamp, Ann, Surg. 
124: 146, 1946. 


2. Weiner, Leonard R., and _ Richmond, 


Julius B.: The Diagnosis of Surgical 
Conditions of the Newborn Infant, J. 
Pepiat. 36: 107, 1950. 


3. Carlson, Everett, Clark, Albert G., and 


Walstead, Paul M.: The Diagnosis of 
Intestinal Obstruction in the Newborn, 
California Med. 70: 240, 1949. 


. Shapiro, D., Dzurik, F., and Gerrish, E.: 


Annular Pancreas Causing Obstruction, 
Personal communication to be published. 


. Richmond, Julius B., and Moore, Herbert 


R.: Abdominal Abscess as a Cause of 
Intestinal Obstruction in the Newborn 
Infant, J. Peptat. 31: 343, 1947. 








REDUCTION OF MORTALITY 





IN THE PREMATURE NURSERY 


I. Tur Decuintinc RoLe or INFECTION AS A MAJor CAUSE OF MORTALITY IN THE 
MopERN PREMATURE NURSERY 


Harry Biocu, M.D., Howarp E. Scaterrar, M.D., BERNARD REDNER, M.D., 
AND DANIEL Hirscui, M.D. 
BROOKLYN, N. Y. 


[' is an accepted conclusion that the 

highly 
and that 
major hazard in 
In the well- 
pro- 


premature infant is sus- 


ceptible to infection infee- 
tion constitutes a 
the premature nursery.' 
conducted premature nursery, 
tecting the infant from this hazard is 
* Reardon 


a eardinal principle.* * 


and associates,* in a recent review of 
premature care, reported that most 
premature infants’ deaths are due to 
infection. 

effort to increase 
the 
nursery, we 


In the constant 


the survival rate of premature 


infants in 
the 


newborn 
undertook 


our 
following investiga- 


tions: 


1. To evaluate the role of postnatal 
infection on the mortality rate in a 
modern premature nursery. 

2. To determine whether penicillin 
given prophylactically to premature 
newborn infants can influence the in- 
cidence of postnatal infection and the 
fatality rate. 


PROCEDURE 
These studies were done in the pre- 
mature nursery of the Beth-El] Hospi- 
tal where every technique for the pre- 


vention of postnatal infection is 


strictly adhered to. On admission to 


the premature nursery, each newborn 


infant was given’ intramuscularly 


From the Pediatric Service, the Beth-El 


Hospital 
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150,000 units procaine penicillin G in 
aqueous suspension. This dose of pen- 
icillin was repeated for five consecu- 
In the fatal cases, the num- 
was 


tive days. 
ber of injections administered 


limited by the period of survival. 


OBSERVATIONS 

Our observations are presented in 
four tables. 
Table I the 


indicates important 


data concerning our patients. Peni- 
cillin was administered to 180 new- 
born infants. There were twenty- 


eight deaths, giving a mortality rate 
of 15.5 infants under 
2.270 grams (5 birth. 
There was a great loss of infants in 
birth weight groups 1 and 2. Twenty- 
five per cent of the premature infants 
had a birth weight of less than 1,500 
grams, but contributed 75 per cent of 
the mortality. 

Table II notes the survival period 
for the fatal cases. Fifty-seven per 
cent survived less than twenty-four 
hours, 75 per cent less than forty- 
eight hours, 96 per cent survived less 
than one week. Twenty-seven of the 
twenty-eight deaths took place in the 
first week of life. 

Table III shows the pathological! 
findings in the twenty-eight fatal 
Atelectasis was found in 


eent for 
pounds) at 


per 


eases. 
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TABLE I. 


BIRTH WEIGHT NUMBER OF 
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SUMMARY OF CASES 


“NUMBEROF | PER CENT 








GROUPS INFANTS (GRAMS ) DEATHS | MORTALITY ~ 
1 ——— 1,000 or less ~ 44 93 
2 29 1,001-1,500 { 7 25 
3 59 1,501-2,000 4 7 
4 77 2,001-2,270 3 4 
Total 180 genet. 28 ia 15.5 


TABLE IT. 


LESS THAN 
24 HOURS 
Number of infants 16 
Per cent 57 
twenty-two cases, petechial hemor- 


rhages in various organs in twelve, 
the alveolar 
spaces in nine, liver degeneration in 


hyaline membranes in 


seven, bronchopneumonia in five, as- 
piration of vernix in five, intraven- 
tricular hemorrhage in two, congeni- 
tal anomalies in three, foeal adrenal 
neerosis in two. 


TABLE ITT. PatHo.oeicaL FINDINGS IN 


FATAL CASES 
BIRTH WEIGHT GROUP 
1 2 3 | 4 |TOTAL 


Number of fatal 14 7 «(64 3 28 


cases 

Atelectasis 133 5 2 2 2 

Intraventricular 1 1 2 
hemorrhage 

Congenital anomaly 1 1 1 3 

Hyaline membrane 2 4 1 2 9 
of lung 

Bronchopneumonia 3 1 5 

Petechial hemor- § 2 2 3 2 
rhages 

Foeal adrenal 1 1 2 
necrosis 

Liver degeneration -» S&S 3 7 

Aspiration of vernix 3 n 3 5 


In Table IV, the detailed patho- 
logical observations in the five cases 
of bronchopneumonia are presented. 
Two patients survived less than twen- 
ty-four hours. One survived eleven 
days with a fatal anomaly. One sur- 
vived four days with atelectasis and 
petechial hemorrhages. One survived 


PERIOD OF SURVIVAL FOR FATAL CASES 


7-30. +1 


‘24-48 a CER 7 | 

HOURS DAYS DAYS TOTAL 
5 6 1 28 
18 21 4 100 


two days with atelectasis and pete- 
chial hemorrhages. 

Pulmonary hyaline membrane was 
found in nine infants who died within 
the first forty-eight hours after deliv- 
ery. The earliest death occurred at 
eight hours. This corresponds to the 
recent observations of Blystad, Land- 
ing, and Smith’ that respirations for 
at least one hour are essential for 
hyaline membrane formation. 





TABLE ITV. PATHOLOGICAL FINDINGS IN CASES 
WITH BRONCHOPNEUMONIA 
| BIRTH WEIGHT GROUP 
1 » | = 
Number of fatal 14 7 3 
cases 
Bronchopneumonia 3 1 1 
Period of survival 4da. 11 da, 22 hr. 
2 da. 
17 hr. 
Atelectasis 3 1 
Petechial hemor- 3 1 
rhages 
Hyaline membrane 1 
of lung 
Liver degeneration 1 
Congenital anomaly 1 
Aspiration of vernix 1 


OBSERVATIONS ON THROAT CULTURES 

Throat cultures were taken from six- 
teen infants before and after a peni- 
cillin series. Our purpose was to as- 
certain whether any changes occurred 
in the bacterial flora. The following 
observations were made: 





THE 


586 


1. Sterilization of the throat was 

not noted in any of the infants after 
a penicillin series. 
2. In three patients, the flora was 
altered. A growth of B. coli appeared 
in one infant; and a growth of Fried- 
linder’s bacillus in the other two. 

From this small series, it appears 
that penicillin may be inadequate and 
perhaps dangerous when used alone 
in the treatment or prevention of in- 
fection in the premature infant. Since 
penicillin attacks most gram-positive 
bacteria, it is conceivable that the re- 
moval of this group may increase the 
pathogenic activity of gram-negative 
bacteria, particularly B. coli, to which 
the newborn and the infant are defi- 
nitely susceptible. 


DISCUSSION 


The ineidence of postnatal infee- 
tion, in our series, was small. This 
fact not attributed to the 
effects of penicillin prophylaxis. Yet, 
there was only one death, the 
twenty-eight total, that occurred after 
the seventh day of life, or after the 
time the penicillin prophylactic treat- 
could effective. 


might be considered, since 


eould be 


of 


ment be considered 
Hence, it 
we had no deaths after the seventh 
day, that this proved the effectiveness 
of penicillin. However, comparison 
with our previous experiences without 
992 premature infants 
showed that had not altered the 


hospital’s mortality rate for prema- 


penicillin in 
we 


ture infants, the survival period for 
fatal eases, and the pereentage mor- 
tality in each weight group.° 

as was also evident 
"5S fatalities 
principally in the 
We obtained, conse- 


In our 
other 


cases, 
from reports," 
originated lower 
weight groups. 


quently, a clearer insight to our pre- 


mature infant mortality by examina- 
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tion of the birth weight groups, the 
percentage mortality for each weight 
group and the period of survival of the 


fatal cases. It was evident that, rather 


than infection, the serious obstacles 
to the reduction of mortality in the 
modern premature nursery are the 


following: 


1. The great loss of premature lives 
in the lower weight groups. (In eon- 
trast, an insignificant loss in the up- 
per weight classification. ) 

2. The short survival period of less 
than twenty-four hours in 60 per cent 
and less than one week in 95 per cent 
of fatal cases. (This situation per- 
mits only a limited time for applica- 
tion of supportive measures. ) 

3. The inadequacy of available 
means to successfully sustain life and 
speed up the process of growth and 
development of most premature in- 
fants born in the fatal low weight 
group to a level essential for life. 


Other 


recognized 


investigators have likewise 
the reality of this 
proach to premature mortality. 


ap- 
Tyson” stated: ‘‘There is no ques- 
tion of doubt that the birth weight 
of premature infants is an important 
factor in their survival.’’ 

Miller": reached 
sion: ‘‘The mortality among live- 
born premature infants is determined 
almost wholly by their birth weight.’’ 


a similar conelu- 


Dunham,' in an analysis of the 
period of for fatal cases 
(based on data from the U. S. Bureau 
of the Census), reported :.‘‘ Almost all 
(97 per cent) of the deaths attributed 
to premature birth in 1944 oceurred 
in the first month of life. The first 
day was the most critical period with 
57 per cent of the deaths; 29 per cent 
occurred from the second to the sev- 
enth day; and 10 per cent from the 
second week to the first month.’’ 


survival 
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Moncrieff* observed the high mor- 
tality in premature infants born in 
the lower weight groups and con- 
cluded: ‘‘The program of manage- 
ment must be designed to speed up 
the process of maturation.”’ 

Reardon’s conclusion,’ that the in- 
cidence of infection and the loss of 
premature lives from infection con- 
tributed predominantly to premature 
mortality, was definitely not valid in 


our nursery. In the well-conducted 
premature nursery, postnatal infee- 
tion is only a minor factor in mortal- 
ity.” 6, 8, 9 


A premature nursery conducted as 
advised by the American Academy of 
Pediatrics’? is, at present, the surest 
method of safeguarding infants from 
postnatal infection. 

CONCLUSIONS 

1. In the modern premature nurs- 
ery, the influence of postnatal infec- 
tion on the fatality rate is insignifi- 
eant. 

2. A premature nursery conducted 
as advised by the American Academy 
of Pediatrics is the surest method of 
safeguarding infants from postnatal 
infection. 

3. There is a great loss of prema- 
ture lives in the lower weight groups 
and an insignificant loss in the upper 
weight groups. 

4. More than 95 per cent of all 
fatal eases in the premature nursery 
have a survival time of less than one 
week. 

5. Further reduction in mortality 
can be attained by: 


a. Research in the cause and pre- 
vention of prematurity. 
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b. Research designed to sustain life 
and accelerate the processes of growth 
and development of the premature in- 
fants born in the lower weight groups 
to a level essential for life. 


Acknowledgment is made to Dr. Peter 
Gruenwald, pathologist of the Beth-El Hospi- 
tal, for the pathological studies, and to Miss 
S. Rabinowitz, bacteriologist of the Beth-E] 
Hospital, for the throat culture studies. 


REFERENCES 


1. Dunham, Ethel C.: Premature Infants: 
A Manual for Physicians, Children’s 
Bureau Publication No. 325, 1948, pp. 
251-277. 

2. American Academy of Pediatrics: Re- 
port of the Committee on Fetus and 
Newborn. Standards and Recommenda- 
tions for Hospital Care of Newborn In- 
fants—Full Term and Premature, Evans- 
ton, Ill, 1948. (Clifford, G. Grulee, 
M.D., Secretary, 636 Church St.) 

3. Reardon, Helen, Wilson, J. L., and Gra- 
ham, B.: Physiological Deviations of 
the Premature Infant, Am. J. Dis. Child. 
81: 99, 1951. 

4. Moncrieff, A.: Management of the Pre- 
mature Baby, Brit. M. J. 2: 1104, 1949. 

5. Gruber, 8., Litvak, A., Rascoff, H., and 
Norton, R.: The Hospital Progress of 
Nine Hundred Ninety-Two Premature 
Infants Fed Evaporated Milk Carbo- 
hydrate Mixtures, J. Peprat. 35: 70, 
1949, 

3. Hirsch], D., Levy, H., and Litvak, A.: 
The Physical and Mental Development 
of Premature Infants, Arch. Pediat. 65: 
648, 1948, 

7. Blystad, W., Landing, B. H., and Smith, 


o 


- 


C. A.: Pulmonary Hyaline Membranes 
in Newborn Infants, Pediatrics 8: 5, 
1951. 


y- 


. Brockway, G., Reilly, E., and Rice, Mar- 
garet: Premature Mortality, J. Peptat. 
37: 363, 1950. 

9. Dunham, Ethel, C.: Premature Birth as 
a World Health Problem, Pediatrics 7: 
262, 1951. 

10. Tyson, R. M.: A Fifteen-Year Study of 
Prematurity. From the Standpoint of 
Incidence, Mortality, and Survival, J. 
PEpIAT. 28: 648, 1946. 

11. Miller, H. G.: The Effect of Method of 

Delivery, Particularly Cesarean Section, 

on Fetal and Neonatal Mortality, West. 

J. Surg. 48: 13, 1940. 











GANGRENE OF THE EXTREMITIES IN THE NEWBORN INFANT 


Report or Two Cases 


Wituiam E. Askve, M.D.,* anp RutuH Wone, M.D. 
BROOKLYN, N. Y. 


Ms" physicians have never seen 
gangrene occur in the newborn 
infant. Only one of twelve prominent 
obstetricians questioned by Steiner had 
any personal knowledge of this econdi- 
tion. 

A review of the literature by Heller 
and Alvari in 1941 summarized forty 
cases going back to 1828, and ineluded 
thirty-five reports from foreign peri- 
odicals.2. Ten more have been added 
Steiner,' Leveuf, Laurence, 
and Mallet,* Israels and Stein,’ Perl- 
mutter and Wagner.® 


by (ross, 


Ineluding the 
two patients to be described, there are 
fiftv-two on record. 

Twice as many babies were afflicted 
in the lower extremities as in the up- 
per limbs. Death occurred in seven- 
teen cases, recovery with gross mutila- 
tion in seventeen, and funetional re- 
covery in thirteen (see Table I). 


TABLE I. 
LEVEUPF, 


LAUR 
HELLER,| ENCE, 


ALVARI | MALLET STEINER STEIN WAGNER] GROSS 


} rlremitu affected 


1, Upper 9 2 

\. Right 6 0 

B. Left 3 2 

C. Both j 0 

’. Lower 24 AM 

} Seattered 7 AM 

Result 

1. Death 16 

2. Recovery with gross 1) , 
mutilation 

Functional reeovery 10 


4. In doubt 5 ) 


CASE REPORTS 


The present report describes an in- 
fant treated with vasodilating agents 
and heparin, and an infant delivered 
by cesarean section in whom gangrene 
of an extremity was noted at birth. 


Case 1—W. K., a white, male in- 
fant, was born Jan. 10, 1950, at the 
Norwegian Hospital, after an un- 
eventful forty-week gestation. The 
mother was 25 years old, gravida iii, 
para ii. Two children were healthy. 
Her prenatal Wassermann was nega- 
tive. During the two hours and forty- 
seven minutes of labor she received 100 
mg. of Demerol. In the delivery room 
the only anesthetic was nitrous oxide 
and oxygen. The infant was born 
without difficulty in a footling, left 
sacral anterior position. He eried and 
breathed spontaneously. Birth weight 
was 4.25 kilograms (9 pounds, 6 
ounces), and total length was 54 centi- 
meters. 

During the second stage of labor the 
left arm was at the baby’s side and, at 


ANATOMICAL DISTRIBUTION oF GANGRENE AND RESULTS (Firty-Two CASES) 


| PERI 
ISRAELS. MUTTER | ASKUE, 
WONG TOTAL 

0 0 l 2 15 
0 0 1 0 7 
0 0 0 2 8 
0 0 ) 0 4 
l l ; 0 30 
0 0 0 0 7 
0 0 1 0 17 
l 0 2 2 17 
0 l l 0 13 
0 0 0 0 5 


Both cases reported by courtesy of Dr. John A. Monfort. 


This paper was read in part before the 
Present address 
for Children, Philadelphia 


fIn a case previously reported by Gross, 


hours after delivery by cesarean section. 


s 


DSS 


Brooktyn Academy of Pediatrics, April 26, 19590. 
Temple University School of Medicine and St. Christopher's Hospital 


igns of arterial occlusion were noted several 








ASKUE AND WONG: 
first, appeared normal. About twenty 
minutes after birth, the hand and dis- 
tal two-thirds of the forearm became 
white. Within a few hours this area 
was purple, the nails deeply cyanotie, 
and the discolored parts cold. The in- 
fant did not move the left arm as 
readily as the right. There were no 
other physical abnormalities. The at- 
tendants’ first impression was that the 
cause was either a fracture of the up- 
per extremity or an injury to the bra- 
chial plexus. 

Roentgenograms showed no fracture 
or other defect of the affected extrem- 
itv. Red blood cell count was 5.26 
million, hemoglobin 23 grams, white 
blood count 16,050 with 66 per cent 


polymorphonuclears, 33 per cent 
lvmphoeytes, 1 per cent monocytes. 
Urinalysis was unremarkable. Blood 


sugar (micromethod, not fasting) was 
160 mg. per 100 ¢.c. of blood. 

By January 12, the third day of life, 
there was a sharp line of demarcation 
between healthy and diseased tissue. 
The lower two-thirds of the forearm 
were purple-white, the hand purple, 
and the finger tips black. On eleva- 
tion the hand became paler. There 
was no edema. (See Fig. 1.) Periph- 
eral pulses were not palpable. On this 
date vigorous treatment was begun to 
encourage collateral circulation and to 
prevent thrombus formation which is 
often associated with arterial ocelu- 
sion.” Immediately after 2 mg. of 
papaverine hydrochloride were given 
intravenously, a slight pink flush ap- 
peared at the base of the second and 
third digits. The following schedule 
was initiated: 2 mg. papaverine intra- 
museularly every four hours, 50,000 
units of penicillin intramuscularly 
every three hours, 25 mg. Priscoline 
hydrochloride (2-benzyl-imidazoline 
hydrochloride) orally every four hours, 
10 drops of whiskey in each of the six 
daily feedings. The hand and fore- 
arm were wrapped in sterile cotton, 
kept below the level of the body and 
disturbed as little as possible. Feed- 
ings consisted of pumped breast milk. 
A water-soluble multiple-vitamin prep- 
aration was given daily. 
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Heparin was chosen as the anticoag- 
ulant instead of Dicumarol in order to 
avoid the frequent venipunctures re- 
quired to follow the prothrombin time 
when the latter compound is_ used. 
For the same reason clotting times were 
measured by the capillary tube method 
instead of the more accurate Lee- White 
method. Clotting times were deter- 
mined every twelve hours and the daily 
dose of Depo-Heparin Sodium given 
subeutaneously after the morning 
measurement. Because of uncertainty 
concerning the heparin tolerance of the 
newborn infant, the first dose of Depo- 
Heparin was 8 mg. or about half the 





Fig. 1 (Case 1). 


Early gangrene on the third 
day of life. 


dose calculated in proportion to body 
weight. The dose of repository hep- 
arin was increased daily until the de- 
sired effect on the clotting time was 
obtained following the administration 
of 75 to 100 mg. (see Table II and 
Fig. 2). On January 19, twelve hours 
after 100 mg. of Depo-Heparin had 
been given, the baby vomited a small 
amount of bright red blood. At that 
time the clotting time was 20 minutes. 
The following day there was serosan- 
guineous oozing from the base of the 
separating umbilical cord and bleeding 
from the site of a penicillin injection 





590 THE JOURNAL 


The heparin dosage that day was 50 
mg., the clotting time 9 minutes. 
After each dose of Priscoline the 
baby’s entire body flushed briefly with 
slight improvement in the color of the 
gangrenous tissue. On January 16, 
the fifth day of treatment, the Prisco- 
line was increased to 37.5 mg. every 


TABLE II. 
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iting became persistent, necessitating 
cessation of oral administration of 
Priscoline on January 23. An intra- 
muscular form of this compound was 
tried, 25 mg. was injected every six 
hours, but was discontinued because of 
emesis within fifteen minutes after 
each injection. 


CHANGES IN Bopy WEIGHT AND RELATION OF HEPARIN DOSAGE 


ro CLOTTING TIMES (CASE 1) 


CLOTTING 


TIME DEPO-HEPARIN 

DATE ( MIN.) (MG. ) 

1/13/50 Hl, 8 
Hl, 

1/14/50 big 16 

1/15/50 t 18 
5 

1/16/50 rt 32 
x 

1/17/50 6 50 
5 

1/18/50 D 75 
10 

1/19/50 4 100 
7) 

1/20/50 if) 50 

1/21/50 10 75 
27 
15 

1/22/50 S 75 
9 

1/23/50 il, 75 
8 

1/24/50 6 100 
60 
29 

1/25/50 5 87% 
10 

1/26/50 5 90 
25 

1/27/50 7 90 
60 

1/28/50 5 90 

1/29/50 5 Discontinued 


1/30/50 Amputation 


WEIGHT 


8 pounds, 1 ounce (3.66 kilograms) 


7 pounds, 8% ounces (3.42 kilograms) 


7 pounds, 10% ounces (3.47 kilograms) 


7 pounds, 8% ounces (3.43 kilograms) 


2/2/50 8 pounds, 8 ounces (3.86 kilograms) 
2/3/50 8S pounds, 14 ounces (4.03 kilograms) 
2/6/50 Second operation 9 pounds, 1 ounce (4.11 kilograms) 
2/8/50 9 pounds, 8 ounces (4.31 kilograms) 
2/9/50 9 pounds, 9 ounces (4.34 kilograms) 
2/10/50 9 pounds, 9 ounces (4.54 kilograms) 
2/11/50 9 pounds, 8 ounces (4.31 kilograms) 


four hours, and the whiskey increased 
to 10 drops with each feeding. Be- 
cause of vomiting on the following day, 
the Priseoline was reduced to 25 mg. 
every four hours. After January 16 


the hand was kept constantly elevated 
because of the onset of swelling. VYom- 


By January 28 the area of healthy 
tissue had increased so that the line of 


demareation 


moved 


distally to the 


junction of middle and distal thirds 
of the forearm. The fingers were 
rigidly flexed, the fingers and hand 
edematous and purple except for small 
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pink areas at the base of the second 
and third digits. There was an area of 
sloughing about 2.5 em. square on the 
radial flexor surface of the wrist. (See 


GANGRENE 





OF EXTREMITIES IN NEWBORN 591 


represented a 21 per cent loss from 
birth weight. Because of the poor 
fluid intake, frequent hypodermoclyses 
had become necessary. The eyes were 


GRAPH SHOWING CHANGES IN BODY WEIGHT, AND RELATION OF 
CLOTTING TIME TO HEPARIN IN CASE I. 
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Fig. 3 (Case 


1).—Advanced gangrene on the nineteenth day of life. 


Fig. 3.) The necrotie tissues did not 


have an offensive odor. 


_ At that time (the nineteenth day of 
life) the infant’s weight was 3.42 kilo- 


grams (7 pounds, 81 


9 


ounces) which 


sunken, and, although there was no 
fever and the dead tissue did not ap- 
pear grossly infected, the infant im- 
pressed observers as being toxic. The 
red blood cells were 5.03 million, white 
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blood cells 23,700, with 8&7 per cent 
polymorphonuclears, 13 per cent lym- 
phocytes. 

Papaverine and heparin were dis- 
continued. In addition to penicillin, 
sulfadiazine was given 0.1 Gm. every 
four hours for twenty-four hours, and 
then 0.05 Gm. every four hours for 
the next ten days. 

On January 30, the twenty-first day 
of life, the left forearm was amputated 
at the junction of upper and middle 
thirds. To prevent osteomyelitis a 
petrolatum gauze pack dusted with 
sulfadiazine was affixed to the stump 
with two sutures. On February 6 the 
gauze was removed, the wound irri- 
gated with saline, and the skin flaps 
approximated with interrupted silk 
sutures. A moulded plaster splint im- 
mobilized the arm in extension. 

Dissection of the surgical specimen 
showed, ‘‘Apparently normal radial 
and ulnar arteries up to the level of 
the neerotie tissue. Normal vessels 
could also be traced to the dorsum of 
the second and third digits, whereas 
no healthy looking vessel could be 
identified traversing the necrotic tis- 
sue of the palm. Grossly no points of 
oeclusion could be established other 
than at the level of general necrosis.’’ 
Microscopie sections of the necrotic 
areas revealed, ‘‘loeal clumps of baso- 
philie staining cocci in areas that did 
not show any infiltration of inflamma- 
tory cells in the immediate vicinity.’’ 

Immediately after the first opera- 
tion the infant’s general condition im- 
proved. He ate well and by the time 
of discharge on February 18 he had 
regained his birth weight. The wound 
healed quickly and well. 

He was seen several months later 
by his family physician, when he was 
in excellent health. He held his bottle 
with the aid of the amputation stump. 


Case 2.—F. C., a 3.66 kilogram (8 
pound, 1 ounce) female infant, was 
delivered by cesarean section on Jan. 
29, 1950, at the Swedish Hospital, 
Brooklyn. The operation was _per- 
formed after thirty-nine weeks of 


gestation because of pelvie dispropor- 
tion. The mother, a 23-year-old grav- 


ida i, para 0, had had an uneventful 
pregnancy except for urticaria two 
weeks ante partum treated with an un- 
known antihistaminie agent. There 
had been mild vaginal spotting for one 
week prior to the delivery. The moth- 
er’s Wassermann test had been nega- 
tive during the pregnancy. She had 
no labor and the membranes were in- 
tact at the time of surgical interven- 
tion. The only anesthetic was intra- 
theeal procaine. The placenta, cord, 
and membranes were grossly normal. 

There was no apparent defect other 
than that of the left upper extremity. 
There was a constriction band 4 em. 
wide around the lower third of the 
forearm. Distal to this the skin was 
blackened with several large blebs on 
the dorsum of the hand. The radial 
pulse was absent, and there was no aec- 
tive motion in the wrist or hand. 
Treatment consisted of 30,000 units of 
penicillin intramuscularly every three 
hours, local boric acid compresses, and 
elevation of the extremity. On Jan- 
uary 30, the second day of life, the 
constriction band was excised, and 
some necrotic tissue was removed from 
the dorsum of the hand. 

For three days postoperatively the 
infant was listless and regurgitated 
part of her feedings. On February 1, 
her hemoglobin was 7.4 grams, red 
blood cells, 3.25 million, white blood 
cells, 11,600, with 51 per cent poly- 
morphonuclears, 34 per cent lympho- 
cytes, 6 per cent eosinophils. After 
a transfusion of 50 e.e. of whole blood 
on February 2, the hemoglobin rose to 
9.6 grams. Transfusions of 100 and 
50 ¢.e. were given on February 3 and 
4 respectively. There was a moderate, 
transient urticaria following the last 
transfusion. On February 6_ the 
aqueous penicillin was discontinued, 
and Crysticillin 300,000 units intra- 
muscularly was given once a day there- 
after during the remainder of the hos- 
pitalization. At no time was the rectal 
temperature more than 100° F. 

By February 6 the distal third of 
the forearm, the hand, and fingers had 
become withered, hard, and dark 
brown. The line of demarcation be- 
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tween live and dead tissues was dis- 
tinct. Where the constriction ring had 
been removed the wrist was very thin, 
and blackened tendons were visible. 
The fingers were rigidly flexed. There 
was no gross evidence of infection. 
(See Fig. 4.) 

On February 7, under ether and 
oxygen anesthesia, a guillotine ampu- 
tation was performed distal to the 
insertion of the biceps muscle. Mus- 
cles, fascia, and skin were approxi- 
mated over the stumps of the radius 
and ulna with continuous sutures. <A 
drain was placed in the stump. The 
postoperative course was uneventful. 
Sutures and drain were removed on 
February 13. The infant was dis- 
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ate infiltration with inflammatory cells 
principally of the lymphoid and mono- 
nuclear variety. Many small and me- 
dium-sized vessels were seen whose lu- 
mens were completely obliterated by 
loose fibrous tissue. Diagnosis: Left 
forearm and hand with dry gangrene.’ 


COMMENT 


According to Allen, Barker, and 
Hines, arterial occlusion can result 
from (1) arterial spasm, (2) arterial 
thrombosis, and (3) emboli obstruct- 
ing the arterial lumen.’ 

Through sympathetic nerve path- 
ways arterial occlusion can initiate re- 





Fig. 4 (Case 2).—Advanced gangrene on the ninth day of life. 


charged from the hospital in good con- 
dition two days later. At that time 
she had regained her birth weight. 
The pathologist’s description of the 
surgical specimen stated, ‘‘The speci- 
men consisted of a mummified left 
hand and forearm. There was a collar 
of viable tissue at the proximal extrem- 
ity 0.5 em. in width completely en- 
circling the cut ends of the radius and 
ulna. The hand showed five fingers 
fixed in flexion, which were hard and 
black. Blackened tendons were seen 
at the wrist. The underlying muscle 
appeared normal. Smooth blood ves- 
sels which appeared patent could be 
made out. Microscopie section re- 
vealed replacement of muscle tissue by 
fibrous connective tissue and a moder- 





flex arteriospasm in collateral vessels. 
This factor must be considered in the 
treatment of arterial occlusion to pre- 
vent irreversible intimal damage and 
thrombosis following vasospasm. Ar- 
teriospasm can also be produced by 
heavy metals, drug poisoning (ergot), 
neurogenic lesions, or direct trauma to 
the artery. Injury to an artery stim- 
ulates sympathetic reflex vasospasm. 
Arterial thrombosis may be a se- 
quel of severe blunt trauma, penetrat- 
ing wounds or repeated trauma. Non- 
traumatic arterial thrombosis occurs 
in certain infectious diseases such as 
typhoid fever and pneumonia in which 
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there may be slowing of blood flow, 
increased blood coagulability, and in- 
timal changes. Arterial thrombotic 
processes may also occur in blood dys- 
erasias (anemias and polycythemia), 
congestive heart failure, postoperative 
states, venous thrombosis, and in an 
‘*idiopathie’”’ known as 
thrombophilia characterized by an ele- 
vated platelet count and an increased 
tendeney of the blodd to coagulate. 


situation 
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Emboli from large placental infarets 
might theoretically produce arterial 
occlusion in the fetus although this re- 
lationship has never demon- 
strated. In this connection it might 
be mentioned that the placenta was 
grossly normal in Case 2 in which ar- 
terial occlusion occurred in utero. 

Though gangrene of the extremities 
is not seen after most difficult and 
traumatie deliveries, it is impossible to 


been 
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Fie. 


Arterial emboli originate from the 


heart, arterial mural thrombi, aneu- 
rysms, traumatized and_ inflamed 
areas.’ 


It is of interest to relate these causes 
of arterial occlusion taken from Allen, 
Barker, and Hines’ to actual instances 
observed during the neonatal period. 
Explanation should be sought for the 
relatively high incidence of eases noted 
at birth or shortly thereafter (Fig. 5), 
and for the fact that the lower extremi- 
ties have been affected twice as often 
as the upper (Table IT). 


2. 


dismiss birth trauma as an etiological 
factor. Among the fifty-two reported 
“ases, sixteen were described as diffi- 
eult, traumatic, or ‘‘dry’’ labors.* * * 
456 (See Table III.) Sinee direct 
trauma to arteries will produce angio- 
spasm, arterial thrombosis, or emboli, 
there are a number of theoretical mech- 
anisms to explain the possible relation- 
ship of birth trauma and arterial oc- 
clusion. Steiner described a dry labor 
in which the affected fingers were 
pressed between the fetal head and ma- 
ternal pelvis.’ 








ASKUE AND WONG: 


It is difficult to comprehend how the 
umbilical cord encireling a limb could 
produce gangrene without first com- 
promising the cord circulation to an 
extent that would prove fatal to the 
baby. However, Steiner reported an 
instance suggestive of this mechanism. 
Following a prolonged dry labor, a 
baby was born in whom immediately 
proximal to a gangrenous thigh and 
leg was a groove into which the umbili- 
cal cord fitted." 

Neonatal circulatory adjustments 
such as thrombotie closure of the duc- 
tus arteriosus and thrombosis of the 
umbilical arteries are probably respon- 
sible for emboli and extensions of 
thrombi producing a number of in- 
stanees of arterial occlusion. Both 
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gangrene in the upper extremity, one 
would expect a preponderance of in- 
stances in which the left arm was af- 
fected, a supposition not confirmed by 
actual experience. Reference to Table 
I shows seven reports of gangrene in 
the right upper extremity, and eight 
in the left. Indeed, Taussig in deserib- 
ing the normal anatomy of the ductus 
arteriosus states that it ‘‘opens into the 
aorta beyond the origin of the left sub- 
elavian,’’® making it difficult to under- 
stand how emboli from this source 
could pass against the arterial stream 
to embarrass the circulation to either 
arm. It is not unreasonable to sup- 
pose that emboli from the ductus ar- 
teriosus could obstruct arteries in the 
lower extremities. 


TABLE IIT. Type or Deivery ASSOCIATED With NEONATAL GANGRENE 





~ |LEVEUF, 














| 
LAUR- | PERL- | 
| HELLER,| ENCE, ISRAELS, MUTTER, ASKUE, 
DESCRIPTION OF DELIVERY | ALVARI | MALLET|STEINER| STEIN |WAGNER| GROSS | WONG | TOTAL 
Difficult or traumatic 14 0 0 0 1 0 0 15 
Dry labor 0 0 2 0 0 } 0 2 
Normal 14 2 0 1 0 3 0 20 
Cesarean section 0 0 0 0 0 1 1 2 
Breech without trauma 0 0 0 0 0 0 1 1 
Unknown 12 0 0 0 0 0 0 12 
59 


mechanisms could account for cireula- 
tory changes in the lower extremities, 
but only emboli from the ductus ar- 
teriosus could affect the upper. Gross 
described an autopsy of a baby with 
thrombosis of the umbilical arteries 
which had progressed into the hypo- 
gastric and common iliae arteries and 
then ascended the aorta compromising 
the circulation to the lower extremi- 
ties? Emboli might pass into the left 
common carotid, left subclavian, or 
descending aorta, but could hardly en- 
ter the innominate artery to cut off the 
blood supply to the right arm. If this 
process were important as a cause of 


ve 


Since polycythemia is a predispos- 
ing condition in arterial thrombosis, 
one might speculate concerning rela- 
tionship of the newborn infant’s pleth- 
ora to his relative susceptibility to 
arterial occlusion. 

Infections such as typhoid fever and 
pneumonia which produce intimal 
changes, increased coagulability of the 
blood, and slowing of blood flow are in 
no way peculiar to the newborn infant. 
Bacterial emboli from sepsis are not 
large enough to occlude major blood 
vessels, but only. produce small areas 
of localized necrosis secondary to cellu- 


litis. Congenital cardiac defects with 
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nonseptie vegetations from anomalous 


valves, compensatory polyeythemia, 
and arrythmias are potential causes of 
arterial occlusion and should be con- 
sidered in the individual ease. 


Allergic mechanisms have never 
heen mentioned as playing a role but 
it is at least suggestive that the mother 
of the patient in Case 2 reported here 
had urticaria near the end of preg- 
naney and the infant had urticaria 
following a transfusion. 

Earlier authors quoted in the re- 
view by Heller and Alveri mentioned 


‘*Reynaud’s disease, syphilis, trauma 
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Prognosis.—Factors which  deter- 
mine the extent of tissue damage are 
the size of the obstructed artery and 
the efficiency of the collateral circula- 
tion. If gangrene occurs, demarcation 
between healthy and affected tissues 
appears in twenty-four to forty-eight 
hours. Should the process be rever- 
sible, the pale or cyanotic skin becomes 
pinker and the skin temperature rises. 
Sometimes the earliest changes charac- 
teristic of recovery do not appear for 
a week or more. Recovery of muscle 
function may not be complete for weeks 
or months. Residual changes from 
ischemia may be fibrosis and contrae- 





TABLE IV. CONDITIONS MENTIONED BY AUTHORS AS COEXISTENT WITH 
on CAUSATIVE OF NEONATAL GANGRENE 
LEVEUP, | l 
LAUR- | PERL- 
HELLER,| ENCE, | ISRAELS, MUTTER, ASKUE, 
ALVARI | MALLET STEINER! STEIN |WAGNER| GROSS | WONG | TOTAL 
Presumably pressure 5 0 2 0 0 . 0 7 
Presumably infection 6 0 0 0 0 0 0 6 
**Reynaud’s or other neu- 7 0 0 0 0 0 0 7 
rological disorder’’ 
Thrombi 4 0 0 0 0 0 0 4 
Syphilis l 0 0 0 0 0 0 1 
Trauma to mother l 0 0 0 0 0 0 1 
Thrombosis of ductus ar- 0 0 0 0 0 1 0 1 
teriosus and umbilical 
arteries 
Unknown 15 2 0 1 1 3 2 24 
Diabetes mellitus 1 0 0 0 0 0 0 1 
: = . ; a ; = 


to mother and diabetes mellitus’’ as 


etiological factors which have not 
plausible to contemporary 
writers. (See Table IV.) 

Signs of Arterial Occlusion.—The 
manifestations of arterial obstruction 
are sudden onset of coldness, pallor, 
diminution or loss of muscle strength, 
discoloration of the skin, and absence 
of arterial pulse distal to the point of 
obstruction.’ The paralysis of an ex- 
tremity of the neonatal period will 
fracture or brachial 


seemed 


often suggest a 
plexus injury. 





tural deformities. Considerable and 
often unexpected recovery may occur 
after severe ischemia.* 

Most of the deaths were reported 
before the use of sulfonamides and 
antibioties, so one might conclude that 
control of infection has reduced the 
hazard to life. (See Table I.) 

Treatment (with general measures 
applicable to the infant).—For best 
results the condition should be recog- 
nized and treated promptly. Delay 
may allow irreversible damage to the 
intima of blood vessels neighboring and 
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distal to the occlusion, thus creating 
a situation favorable for thrombosis 
and ischemia which after a period of 
time cannot be overcome. Perhaps 
better results might have been ob- 
tained in our first case if vigorous 
therapy had been instituted earlier. 

Objectives of treatment are (1) to 
minimize trauma to diseased tissues, 
(2) to prevent infection, (3) to dis- 
courage thrombotic processes, (4) to 
increase collateral blood flow, and (5) 
to avoid or delay amputation as long 
as life is not endangered. 

The affected extremity should be 
wrapped in sterile absorbent cotton 
which can be changed daily. Attend- 
ants should handle the limb as little 
as possible, even feeding the baby 
(pumped breast milk or formula) with- 
out lifting him out of the bassinet. 
Administration of penicillin is an ad- 
visable prophylactic measure against 
infection. 

Anticoagulants prevent growth of 
thrombi at the site of ocelusion and 
inhibit thromboses in neighboring ves- 
sels predisposed to this process by re- 
flex vasospasm. 

Dieumarol can be given by mouth 
but its dosage must be regulated by 
daily measurement of prothrombin 
times. The onset of effect is slower 
than that of heparin. Heparin ean 
be given intravenously and the resul- 
tant prolongation of coagulation time 
used to determine the dose of reposi- 
tory heparin. To date there have been 
no known studies on heparin tolerance 
in newborn infants. The only other 
reported instance in which heparin 
was administered to an infant was a 
l-year-old boy who was given Depo- 
Heparin 50 mg. every six hours for 
fifty-four days as part of the treat- 
ment for thrombosis of femoral artery. 
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Coagulation times were not reported.° 
The high dosages necessary in Case 1, 
which were about two to four times the 
anticipated requirement on the basis 
of body weight, should not be consid- 
ered a precedent for high dosages of 
heparin without preliminary heparin 
tolerance studies in the individual in- 
fant. 

Arterial blood flow should be en- 
couraged by keeping the affected limb 
lower than the heart. This position 
may have to be modified if edema ap- 
pears. 

The application of external heat in- 
creases the necrosis of ischemic tissue 
by increasing local metabolic require- 
ments. External heat may be applied 
to other parts of the body so that the 
ischemie limb benefits by reflex vaso- 
dilation, but never to the affected area. 
An ice pack applied to the diseased 
extremity may be of benefit.* 

Gross used 5 ¢.c. of procaine in lum- 
bar sympathetic nerve blocks in one 
instanee to produce vasodilation.* This 
is a widely accepted procedure for 
treatment of vascular occlusion in 
adult medicine,’ *° but there is little 
mention of it in pediatric literature. 

Other vasodilating measures are the 
administration of Priscoline (in doses 
sufficiently large to produce flushing 
of the skin), intravenously or intra- 
muscularly injected papaverine, and 
ethyl aleohol by mouth. 

In adults, if such measures are in- 
stituted later than twenty-four hours 
after the arterial occlusion, recovery 
of the limb cannot be expected in 
more than 50 per cent of instances."® 
Although theoretically better results 
might be anticipated in therapy during 
the neonatal period because of the 
more adaptable collateral arteries, re- 
lianee should not be placed on this 
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possibility. Vigorous therapy should 
be started early. 

In adults, embolectomy is an ac- 
cepted procedure to relieve arterial oe- 
clusion in selected instances. There is 
no known precedent, however, for this 
procedure in infants. The minute eali- 
ber of infantile arteries may be a tech- 
nical consideration which has deterred 
surgeons from attempting the opera- 
tion. 

When the outcome appears unfavor- 
able for function or survival of the 
extremity, the selection of time for 
amputation becomes an important con- 
sideration. Unless the infant’s gen- 
eral condition deteriorates as the re- 
sult of gangrene, amputatiou should 
be delayed as long as there is any pos- 
sibility of tissue recovery. A number 
of instances of apparently irreversible 
gangrene have terminated in normal 
or functionally useful extremities.® 


SUMMARY 

1. Gangrene of an extremity is de- 
seribed in two newborn infants, in- 
creasing to fifty-two the number of 
reported cases. The reported in- 
stances are reviewed in respect to age 
of onset, location of gangrene, prob- 
able causes, and outcome. 

2. Birth trauma, emboli from throm- 
botie closure of the ductus arteriosus, 
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and thrombosis of the umbilical arteries 
are discussed as likely causes of this 
condition. 

3. Emphasis is placed on early ree- 
ognition and vigorous treatment with 
anticoagulants and vasodilating meas- 
ures. 

4. Conservatism is recommended in 
the consideration of amputation. 
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III. 


BACTERIOSTATIC, GERMICIDAL, AND SANITIZING ACTION OF 
QUATERNARY AMMONIUM COMPOUNDS ON TEXTILES 


DISINFECTION OF COTTON FABRIC 


M. A. Latur, B.S.,* M. T. Go.ipsmirn, Px.D.,* 
J. L. Frrepi, B.S.,** anp L. S. Stuart, M.S.,** 
WASHINGTON, D. C. 


N PREVIOUS studies it was demon- 

strated that a 1:5,000 dilution of 
some selected quaternary ammonium 
salts was capable of reducing the bac- 
terial counts to very low levels in test 
solutions designed to simulate fabric- 
water ratios of laundry rinse waters. 
These reductions in count seemed suf- 
ficient to indicate a potential value for 
these compounds at this dilution in 
improving laundry sanitation. 

At dilutions lower than 1:5,000, the 
counts in the same study were usually 
reduced to zero indicating that disin- 
fection may have been secured. How- 
ever, in view of the finding of Roberts’ 
that sterile rinse waters cannot be ac- 
cepted as a reliable index to sterile 
laundry, it would appear unwise to 
aecept bacterial counts on rinse water 
or even qualitative data from cultures 
of rinse water as an absolute index to 
germicidal or fabrie-disinfecting value 
unless the data can be confirmed by 
culture of the treated fabric itself. 

Obviously a sanitizing process that 
does not disinfect the fabric itself 
would have questionable value in pre- 
venting the spread of disease by in- 
fected cloth and should not be recom- 
mended for the treatment of laundry 
from hospitals, sickrooms, and similar 
places where specifie infectious agents 
are known or suspected to be present. 
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Economics, U. S. Department of Agriculture. 
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It seemed important, therefore, in any 
study evaluating quaternary ammo- 
nium compounds for use in laundry 
sanitation programs to include a rather 
complete study of their efficiency as 
disinfectants for the cloth itself. The 
investigations reported herein were de- 
signed to establish for general use an 
index to the apparent practical disin- 
fecting levels of the five quaternaries 
used. 
PROCEDURE 

As in the previous studies,” * five 
quaternaries were employed. They 
were: (A) para diisobutyl phenoxy 
ethoxy ethyl dimethyl benzyl ammo- 
nium chloride; (B) alkyl (C,-C,s) 
dimethyl benzyl ammonium chloride; 
(C) alkyl (C,-C,.) naphthyl methyl 
pyridinium chloride; (D) dodecyl ac- 
etamido dimethyl benzyl ammonium 
chloride; and (E) cetyl trimethyl am- 
monium bromide. These shall be des- 
ignated henceforth as quaternary A, 
quaternary B, et cetera. 

Escherichia coli was selected as the 
test organism since it is commonly re- 
garded as the most representative 
genus of the Enterobacteriaceae and 
because positive subeulture could easily 
be confirmed by ‘‘in vitro’’ tests. 

As reported previously,’ T.G.E. 
slants (Bacto Tryptone Glucose Ex- 
tract Agar) composed of tryptone 5 
Gm., glucose 1 Gm., beef extract 3 Gm., 
agar 15 Gm., and distilled water 1,000 











600 THE 
«.c. were used to maintain the organ- 
at os” C. 
and also for propagation of the ecul- 
the inocula. eubie 
of a twenty-four-hour 
T.G.E. broth culture was used to inoe- 
ulate the surface of Kolle flasks con- 
T.G.E. agar. An 
aqueous suspension of the organism 


ism with monthly transfers, 


tures for One 


centimeter 


taining 60 e.e. of 


was prepared by washing with 50 e.c. 
of distilled the twenty-four- 
hour growth from the Kolle slant. Fol- 
filtration through Schleicher 
and Schull paper No. 588, the suspen- 
sion was diluted sufficiently to give a 
reading of 50-60 on the Klett-Summer- 
son photoelectric colorimeter, using No. 
42 blue filter. A further dilution of 
1:20 of this suspension provided a 
standard inoculum of approximately 
10,000,000 eubie centi- 
meter. 


water 


lowing 


bacteria per 

Two strips of cotton, gauze-type 
cloth, 5 by 4 inehes, weighing 3 grams, 
were employed as carriers for the test 
organism. Samples folded to fit two 
to a Petri dish were autoclaved and 
dried in a hot air oven. Twelve repli- 
cate samples were each inoculated with 
2 ee. of the standardized suspension 
of E. This inoculum approxi- 
mated a degree of contamination re- 
ported in studies of home laundry oper- 
Two inoculated samples were 
introduced into each of six pint jars 
containing 96 ¢.c. of the dilution of 
medicant, thus yielding twelve repli- 
cate tests for each dilution of disin- 
feetant. The jars were agitated in a 
launder-ometer for five minutes at the 
indicated temperatures. Similarly in- 
oculated samples of fabric, agitated in 
distilled water, served as controls. The 
ratio of weight of cloth to volume of 
quaternary formulated to fall 


coli. 


ations.* 


was 


within the wide ranges of fabrie-water 





JOURNAL 





OF PEDIATRICS 


ratios reportediy used in home and 
commercial laundry for rinsing opera- 
tions. The time of exposure, five min- 
utes, also agrees with typical rinsing 
procedures. 

The dilutions of the five medicants 
employed in the basie study ranged 
from 1:50 to 1:5,000, or 1 oz. quater- 
nary for 0.094 to 9.4 lb. dry cloth. 

Supplemental studies were 
made using duplicate cloth samples 
contaminated with decreasing numbers 
of organisms prior to exposure to qua- 
ternary B at 20° C. for ten minutes, 
the exposure period recommended by 
manufacturers of certain quaternaries. 
The cloth samples were inoculated with 
2 c.c. of the standardized cell suspen- 
sion diluted to provide contaminated 
cloth characteristic of a variety of con- 
ditions varying from that commonly 
found in the home laundry to a very 
low level of contamination, such as has 
been reported in commercial laundries 
where careful control of temperatures, 
volumes of water, number of rinses, 
and other factors are maintained. 
Thirty-seven suspensions yielding 
counts from 44 to 10,000,000 cells per 
cubie centimeter were used in the 
course of the study. Nine dilutions of 
medicant ranging from 1:1,000 to 1: 
50,000 corresponding to 1 oz. quater- 
nary for 1.8 to 93.7 lb. dry cloth were 
employed. 

From investigations made on the de- 
eree of bacterial contamination in 
home and commercial laundries‘ and 
from data reported by Roberts' on 
fabric liquid distribution of cells, it 
was believed that 2 ¢.c. of a suspension 
containing 10,000,000 bacteria per 
cubie centimeter would provide test 
fabries with a contamination simulat- 
ing that reported for home laundries 
where rinse waters possessed an aver- 


also 




















LATLIEF ET AL.: 


age count of approximately 300,000 
cells per cubic centimeter. Also an 
equivalent volume of a suspension con- 
taining only 1,500 bacteria per cubic 
centimeter would produce rinse waters 
containing counts of less than 100 per 
cubie centimeter, reported to be char- 
acteristic of well-operated launderies. 

After exposure of the inoculated 
fabrie to the medicant, each sample 
was removed, expressed of liquid with 
sterile forceps and introduced into a 
tube containing 20 ¢.c. of a 5 per cent 
distilled water solution of Tamol N,° 
where they were allowed to remain for 
ninety minutes to assure complete neu- 
tralization of the quaternary. The 
samples were then subcultured in tubes 
containing 20 ¢.c. of T.G.E. broth and 
incubated at 37° C. Tubes were ex- 
amined for visible growth after twenty- 
four and forty-eight hours’ incubation. 

Presence of viable cells on the eul- 
tured cloth or in the ineubated tubes 
was determined by transferring the 
sample of cloth to a Petri dish and 
covering with Bacto Eosin Methylene 
Blue Agar (peptone 10 Gm., lactose 
5 Gm., saecharose 5 Gm., dipotassium 
phosphate 2 Gim., agar 13.5 Gm., eosin 
Y 0.4 Gm., methylene blue 0.065 Gm., 
per liter), or by merely streaking 
plates of this medium from the culture 
tube containing the sample of cloth. 
The development of colonies display- 
ing the metallic sheen typical of E£. 
coli was indicative of survival of the 
test organism, 


RESULTS 


The results are presented in Tables 
I and II and in Fig. 1. 

It can be seen in Table I that at 
20° C. quaternary A gave no evidence 
of germicidal activity at dilutions of 
1:5,000 or 1:4,000. 


At 1:3,000 and 
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1:2,000 one of each twelve tests showed 
a germicidal effect. The number of 
tubes showing germicidal action in- 
creased progressively as the dilutions 
were lowered, but disinfection in all 
twelve tests was not observed at any 
dilution higher than 1:50. At 45° C., 
this chemical demonstrated some signs 
of activity at the 1:5,000 dilution in 
which one tube showed no viable or- 
ganisms. This activity increased as 
the dilution was decreased, but a 1 :500 
dilution was required to secure sterile 
fabric in all of the twelve replicate 
tests. 

With quaternary B the results at 
20° C. show one sterile sample at 
1:5,000, and an increasing number of 
sterile samples as the dilution was low- 
ered until disinfection was obtained in 
all twelve tests with a 1:1,000 dilution. 
Although the number of tests which 
showed sterile samples with dilutions 
of 1:5,000 through 1:2,000 was not as 
ereat at 45° as at 20° C., disinfection 
was secured at 1:1,000 regardless of 
temperature. 

No disinfection was apparent at 20° 
C. with 1:5,000, 1:4,000, or 1:3,000 
dilutions of quaternary C. As this 
quaternary became more concentrated, 
increasing activity was observed, cul- 
minating at 1:100 with a total of 
twelve sterile tests. When the treat- 
ment was at 45° C. this increasing ac- 
tivity with inereasing amounts of qua- 
ternary became evident at 1:4,000 dilu- 
tion. Disinfection of all samples was 
obtained at 1:500 at the higher tem- 
perature. 

Although some samples were sterile 
at 1:2,000 with quaternary D at both 
temperatures, a solution as concen- 
trated as 1:50 did not prevent some 
organisms from surviving at 20° C. 
At the higher temperature, some dilu- 
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tions showed enhanced activity and at The dilutions shown are those which 
1:50 no organisms survived in the sub- were found to insure disinfection of 
cultured samples of fabric. all twelve replicate samples of cloth 


, 


Quaternary E failed to disinfect all inoculated with EZ. coli. In this table 
the fabrie samples at any dilution at the quaternary ammonium salt-dry 
either temperature. At 20° C. no evi- fabrie weight ratios for each disin- 
dence of germicidal activity was ob- fecting dilution are included. Consis- 
served with any dilution until a econ- tent germicidal activity was not se- 
centration of 1:250 was used. One cured with quaternaries D and E at 
sample on subeulturing was sterile 20° C. or quaternary E at 45° C., thus 


TABLE I. NUMBER OF SAMPLES DISINFECTED BY FIVE QUATERNARIES IN FIVE MINUTES AT 
Two TEMPERATURES, FABRIC INOCULATED WITH 10 MILLION CELLS OF £. coli 
Per CuBic CENTIMETER 


"DILUTIONS — 


TEMPERA- | 











TURE | QUATERNARY 1:5,000 | 1:4,000 | 1:3,000! 1:2,000/ 1:1,000| 1:500|1:250 |} 1:100 | 1:50 
A 0 0 1 1 3 6 9 10 12 
B 1 5 7 11 12 12 12 - ~ 

20° CG. Cc 0 0 0 1 5 10 11 12 - 
D 0 0 0 1 6 10 8 9 11 
: 0 0 0 0 0 0 3 7 - 
A 1 2 6 8 11 12 - - = 
B 0 2 1 7 12 12 - - ~ 

45° C. Cc 0 2 4 6 40 2 12 - - 
D 0 0 0 4 6 11 11 11 12 
E 0 0 1 2 5 6 8 ~ - 


TABLE II. APPARENT SAFE DISINFECTING DILUTIONS OF FIVE QUATERNARIES FOR FABRIC 
[INOCULATED WitrH 10 MILLION CELLS PER CUBIC CENTIMETER AND TREATED FOR FIVE 
MINUTES AT Two TEMPERATURES 








20° C. 45° C. 
DISINFECTING | RATIO OZ. QUAT.: DISINFECTING | RATIO OZ, QUAT.: 
QUATERNARY | DILUTION LB, CLOTH* DILUTION LB. CLOTH 
A 1:50 1:0.094 1:500 1:0.94 
B 1:1000 1:18 1:1000 1:18 
Cc 1:100 1:0.18 1:500 1:0.94 
D —-—-—+ aa 1:50 1:0.094 


E =_— = = — = = _— = <= 


*The chemical dry fabric ratios are mathematical calculations of the actual dilution used. 
tConsistant germicidal activity not secured. 
after treatment with 1:3,000 at the no values are given at these points in 
higher temperature. Eight from a to- the table. 
tal of twelve was the maximum num- In Fig. 1 are shown the results 
ber of sterile samples observed at either where fabric was inoculated with vari- 
temperature with this chemical. Due able numbers of organisms and sub- 
to its insolubility in higher conecentra- jected to the disinfecting action of 
tions no further data was obtained. quaternary B, alkyl (C,-C,,) dimethyl 
The data in Table II show the ap- benzyl ammonium chloride, for ten 
parent safe, disinfecting dilutions of minutes at 20° C. No disinfection of 
the five quaternaries for fabric sam- cloth samples was obtained with dilu- 
ples when applied at 20° and at 45° tions from 1:7,500 through 1:50,000 
(. for five minutes. even though as few organisms as 50 
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per cubie centimeter inoculum were 
used. Conflicting results were obtained 
with 1:5,000, the recommended use 
dilution; henee it was considered un- 
reliable as a disinfectant with the bac- 
terial populations tested. 

In contrast, 1:4,000 produced sterile 
fabrie if inoculated with fewer than 
1,000 organisms per cubie centimeter 


Numbers of Bacteria 
per c.c. Inoculum 


<50 

<100 
<500 
<1,000 
<5,000 
<10,000 

< 25,000 
<50,000 
<100,000 
<500,000 


<1,000,000 
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tory results. A 1:1,000 dilution of 
quaternary B at 20° C. in ten minutes 
disinfected the fabrie heavily contam- 
inated with a suspension containing 
10 million organisms per ecubie centi- 
meter. This effectiveness was also ob- 
served when fabrie was exposed for 
five minutes as shown in Tables I and 
II. 


DILUTION OF QUATERNARY 


CONTRA- 
Y 


RESULTS 


Fig. 1. 


but was either unreliable or ineffec- 
tive with greater numbers of cells. 

A dilution of 1:3,000 effectively 
eliminated the viable organisms in an 
inoculum containing 50,000 cells, but 
with populations up to 500,000 contra- 
dictory results were obtained and this 
dilution did not disinfect cloth har- 
boring cells in excess of this figure. 
Disinfection was obtained with 1 :2,000 
when the fabric was inoculated with 
populations up to 100,000 but greater 
numbers of organisms gave contradic- 


DISCUSSION 

The data show clearly that in the 
use of these quaternaries, concentra- 
tions considerably greater than those 
necessary to impart bacteriostatic 
properties to the fabric itself, or to re- 
duce the bacterial counts of rinse 
waters to significantly low levels as 
shown in previous reports,” * are neces- 
sary to assure disinfection of the fabric 
itself, at least where the fabrie carries 
any appreciable number of bacterial 
contaminants. To illustrate, at 45° C., 
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in a dilution of 1:100,000 quaternary 
A, when adsorbed on fabric, was bac- 
teriostatie against Proteus mirabilis, 
for sixteen hours, six hours over the 
control;? a 1:5,000 dilution sanitized 
fabrie inoculated with E. coli,’ where- 
as in this study a dilution of 1:500 
was required to disinfect fabrie con- 
taminated with E. 

The results do indicate, however, 
that where the bacterial contamination 
is at very low levels, higher dilutions 
of quaternaries may be effective for 
use as germicidal sanitizing rinses. As 
judged by the results with quarternary 
B where a dilution of 1:4,000, or a 
chemical-dry fabrie ratio of 1 oz. qua- 
ternary to 7.5 lb. of cloth, seemed to 
he effective as a germicidal sanitizer 
for fabrie earrying fewer than 1,000 
organisms per cubie centimeter, it 
would seem that the effective dilution 
levels for this use may be only slightly 
lower than the 1:5,000 dilution that 
was indicated by rinse water counts 
to have sanitizing values. 


coli. 


Chemical germicides are commonly 
expected to act in the absence of added 
heat. Thus, evaluations of these prod- 
ucts as disinfectants for fabries must 
be based primarily on the results 
found at 20° C. It should be noted, 
however, that the disinfecting values 
of quaternaries A and C were mate- 
rially enhanced by inereasing the 
temperature from 20° to 45° C., where- 
as that of the apparently more effee- 
tive product, quaternary B, was not 
thus inereased. From this it would 
seem that with quaternaries A and C, 
at least, the rinse temperature might 
control the results secured at dilutions 
lower than 1:5,000. 

The data in these studies show that 
considerably lower dilutions of these 
products are necessary to secure re- 
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liable disinfection of tabric than are 
commonly recognized as_ bactericidal 
for other uses. This may be due in 
part to competitive adsorption between 
the fabrie and the bacteria for the qua- 
ternary ammonium salt in the test 
solution. 

The wide differences in the relative 
values found for the five products ex- 
amined show clearly that it is prac- 
tically impossible to draw any general 
conclusion relative to the disinfecting 
efficiency of compounds of this class 
for any specific use and that each in- 
dividual chemical must be evaluated 
according to the purpose for which it 
is recommended. 

It is believed that the constant vol- 
ume of the dilutions of disinfectants 
used is of a magnitude which assured 
a uniform application of the chemicals 
to the weight of fabrie employed. 
However, the reliability of the chemi- 
sal-fabrie weight ratio for use as an 
index in laundry procedures where 
different volumes of rinse waters are 
employed has not been established. 

The very wide differences between 
the levels of these products necessary 
to impart residual bacteriostatic prop- 
erties to cloth, to secure a sanitizing 
effect and to secure reliable disinfec- 
tion of the cloth itself, would seem to 
make it essential for the manufacturers 
to define clearly the purposes for 
which the product may have value in 
home and and the 
specific conditions under which these 
values may be secured. 

It is believed that the safe sanitizing 
levels with these chemicals wili corre- 
spond closely with the levels recorded 
as ‘‘contradictory results’’ in Fig. 1. 
If so, this figure indicates that the con- 
centration sanitize in- 


commercial uses, 


necessary to 


creases as the contamination increases 
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in the same manner shown in disin- 
fection. 
SUMMARY 


Five typical quaternaries have been 
studied in an attempt to ascertain the 
conditions necessary for disinfection 
of cloth inoculated with bacterial pop- 
ulations of E. coli comparable to the 
numbers of organisms found in the 
final rinse water of heavily contam- 
inated laundry. One product tested 
did not disinfect fabric under any con- 
ditions in these tests and another failed 
to provide for disinfection at 20° C. 
With those which did disinfect, it has 
been found that dilutions ranging from 
1:50 to 1:1,000 are necessary. The 
quaternary—dry cloth ratio of this 
range of dilutions is from 1 oz. qua- 
ternary for 0.094 to 1.8 lb. of dry cloth. 
In general, the five quaternaries were 
more efficient at 45° than at 20° C. 

Quaternary A, para diisobutyl phe- 
noxy ethoxy ethyl dimethyl benzyl am- 
monium chloride, disinfected fabrie in 
a dilution of 1:50 at 20° C. but only 
1:500 was required at 45° C. These 
provide ratios of 1 oz. quaternary to 
0.094 and 0.94 lb. of fabric, respec- 
tively. With quaternary B, alkyl 
(Cs-C,,) dimethyl benzyl ammonium 
chloride, a dilution of 1:1,000, 1 oz. 
quaternary to 1.8 lb. cloth, was effee- 
tive at both 20° and 45° C. Disinfee- 


tion was secured with quaternary C, 
alkyl (C,-C,.) naphthyl methyl pyri- 
dinium chloride, at 1:100, 1 0z. quater- 
nary to 0.18 lb. fabric, at 20° C. and 
at 1:500 at 45° C. 


Quaternary D, 
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dodecyl acetamido dimethyl benzyl am- 
monium chloride, failed to disinfect at 
20° C. in any dilution, but at 45° C. 
disinfection was accomplished at 1:50. 
No disinfecting dilution was obtained 
for fabries with quaternary E, cetyl 
trimethyl ammonium bromide, due, in 
part, to its low solubility. 

It was found that quaternary B dis- 
infected more efficiently as the num- 
bers.of organisms in the inocula de- 
creased. The dilution necessary to dis- 
infect fabric contaminated with num- 
bers of cells comparable to conditions 
found in rinse waters of commercial 
laundries was 1:4,000 or 1 oz. quater- 
nary to 7.5 lb. of dry cloth. When 
the contamination was in the order 
that might be expected to represent 
rinse waters in home conditions, the 
effective dilution was 1:1,000 or 1 oz. 
quaternary for 1.8 lb. of dry fabric. 
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EARLY DETECTION OF CEREBRAL INJURY 
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WIFT advances of modern medi- 
cine leading to rapid conquest of 
acute diseases only accentuate prob- 
lems posed by chronically handicap- 
ping conditions. In an era charae- 
terized by almost daily discoveries of 
major importance it is apparent how 
painfully slow is progress in unravel- 
ing the complexities of many chronic 
disorders, of which cerebral palsy is 
a challenging example. It is a dis- 
“ase often characterized by obscurity 
of etiology, uncertain methods of pre- 
vention, difficulties in evaluation, ne- 
cessity for meticulous and prolonged 
therapy of an integrated type, fre- 
quently with only partial success, and 
presenting psychologic and _ socio- 
economic problems of first magnitude. 
Although present efforts, both lay 
and medical, to expand diagnostic 
and therapeutic services to children 
who have cerebral palsy are em- 
inently worth while, the most prac- 
tical approach is through coordinated 
research which seeks to determine eti- 
ology, thereby possibly leading to pre- 
ventive measures. It is this aspect of 
the disease toward which this paper 
is directed, particularly the early de- 
tection of cerebral injury in the new- 


born period. Diagnosis of cerebral 
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injury after the neonatal period will 
not be discussed. 

Cerebral 
natal, natal, or postnatal factors which 
damage the brain to produce neuro- 
muscular dysfunction. In the pro- 
ceedings of the first symposium pre- 
sented under the auspices of the 
United Cerebral Palsy Association, 
Wolf ably reviewed possible factors 
in etiology. Although one is im- 
pressed with what is actually known 
concerning pathogenesis of the condi- 
tion, it is obvious that in many re- 
spects ignorance is extensive, if not 
abysmal. Nevertheless, it is in the 
field of prevention that the best hope 
of progress lies, and this implies a 
better understanding of etiology. 


palsy results from pre- 


It is the purpose of this paper to 
consider the etiological role of dele- 
terious factors operating during labor 
and delivery, realizing that such 
events account for only a portion of 
the victims of cerebral palsy. The 
thesis is: (1) birth damage to the 
brain oceurs more commonly than 
generally suspected; (2) ordinary 
clinical observation may fail to detect 
minimal damage; (3) electroenceph- 
alography is a useful diagnostie ad- 
junet; (4) careful correlation with 
factors present during labor and de- 
livery may clarify the cause of dam- 
age, this possibly leading to obstetric 


refinements which may make child- 
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birth safer for the child; (5) long- 
term follow-up observations are indi- 
sated to ascertain the relationship of 
birth damage to residual disabilities 
such as cerebral palsy or other neu- 
rological defects, recurrent econvul- 
sive seizures, mental retardation, or 
abnormalities of behavior. Although 
injury at birth is stressed, it is im- 
portant to remember that many in- 
fants who have clearly sustained in- 
tracranial damage survive without 
residual disability,?, and, conversely, 
some who in the neonatal period fail 
to exhibit evidence of injury subse- 
quently show unmistakable signs. 
METHOD OF STUDY 

In an effort to determine the fre- 
queney of birth injury to the brain 
and the aftereffects, a project was 
started several years ago in the Pedi- 
atrie Division of the University of 
Tennessee. In addition to evaluation 
of pregnancy, labor, delivery, and 
clinieal condition of the infant in the 
newborn period, electroencephalo- 
grams were obtained at frequent in- 
tervals in the first days of life and in 
serial follow-up observations. Al- 
though Smith® and Lindsley‘ had pre- 
viously described  electroencephalo- 
graphic patterns of newborn infants, 
the number of babies studied was so 
small that more extensive investiga- 
tions were indicated in order to de- 
termine normal patterns to serve as a 
foundation for subsequent intrepreta- 
tions of abnormal records. In a series 
of normal babies born of mothers 
whose pregnancy, labor, and delivery 
were uneventful, and who had re- 
ceived no drugs, electroencephalo- 
grams were obtained in various states 
of alertness ranging from wide awake 
through drowsiness to sleep.®®’ 
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soth full-term and premature infants 
were studied. The next investigative 
phase was the determination of the 
effects on the baby’s brain potentials 
of drugs given to the mother during 
labor and delivery.*® The great ma- 
jority of the 400 newborn infants who 
have now been studied electroen- 
cephalographiecally and clinically fall 
in these normal groups born with, and 
without, the use of obstetric analgesic 
or anesthetic agents. 

In the course of the basie studies 
on normal infants a small group of 
abnormal babies was evaluated clin- 
ically and _ electroencephalograph- 
ieally..° More recently, the project 
has been directed almost entirely to- 
ward the study of infants born of 
mothers in whom there was known 
abnormality during pregnancy, labor, 
or delivery, or babies who were them- 
selves abnormal in the newborn pe- 
riod. Due to the recent nature of 
these studies, insufficient time has 
elapsed to permit adequate longitu- 
dinal studies of each infant. However, 
in this group of infants weighted 
toward abnormality, many have 
shown evidence of brain damage, a 
far higher percentage than in infants 
selected at random. 

There are several possibilities when 
the brain of an infant is damaged in 
the birth process: (1) death; (2) full 
recovery; (3) residual disabilities, 
some of which occur in combinations, 
including (a) cerebral palsy and other 
neurological defects; (b) recurrent 
convulsive seizures; (c) mental im- 


pairment; (d) distortion of person- 
ality on an organic basis. In the lon- 
gitudinal studies of the infants in- 
cluded in the series specific attention 
is given to presence or absence of 
residual 


disabilities cited above, in 
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the hope of determining more accu- 
rately the frequency with which such 
handicaps follow known brain dam- 
age at birth. 

The literature is replete with re- 
ports of intracranial damage incurred 
at birth in which the diagnosis was 
made in retrospect, often years later. 
Although in many instances the his- 
tory clearly indicates severe damage, 
the causes of birth injury are entirely 
too complicated, and sometimes sub- 
tle, to permit consistently accurate 
evaluation long after delivery. There- 
fore, the attempt has been made in 
this project to determine at time of 
oceurrence factors which might result 
in damage to the fetus during labor 
and delivery. 

In addition to identifying data for 
each mother and infant, the following 
information is obtained: (1) gravida; 
(2) para; (3) pregnancy (normal, ab- 
normal); (4) data on labor and de- 
livery, including length of first stage, 
length of second stage, intensity of 
such as 
and lowest blood 
pressures ; fetal heart rate; 
presentation; type of delivery; drugs 
used during labor, dosage, time be- 
fore delivery ; anesthetic agent, if any, 
name of agent, minutes given; pain 
relief to mother prior to anesthesia or 
nerve block; (5) data on newborn 
baby, ineluding weight, whether res- 


labor, any abnormalities 


bleeding; highest 


slowest 


piration is spontaneous or delayed 
and extent of delay; method of resus- 
citation, if any; eclinieal condition of 
infant, ineluding alertness, type of 
respiration, presence of neurological 
abnormalities, or signs of cerebral 
damage. 

In each instance, labor and delivery 
are evaluated from the standpoint of 


factors which might produce fetal 
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anoxia or hemorrhage, such as: (1) 
maternal hypotension; (2) materna 
hypertension, with presumed periph- 
eral arteriolar spasm which might im- 
pair placental blood flow; (3) poor 
maternal oxygen transport, due to 
pneumonia, severe anemia at delivery, 
cardiac decompensation, or anesthetic 
mixtures containing insufficient oxy- 
gen; (4) uterine conditions, such as 
placenta previa, premature separation 
of the placenta, or uterine tetany; (5) 
abnormalities of the cord, including 
prolapse of the cord, cord wrapped 
tightly about the infant’s neck or other 
parts, or holding the infant’s head back 
when crowning; (6) factors which 
might exereise a traumatic effect on 
the fetal brain, or result in hemor- 
rhage or anoxia, including unusually 
prolonged or difficult labor, tumultu- 
ous rapid labor, breech delivery, 
cephalopelvie disproportion, rotation, 
version, use of forceps other than low 
foreeps with episiotomy, and birth by 
cesarean section; (7) whether the in- 
fant appears narecotized or in shock. 
Maternal blood pressure is followed 
-arefully, and the duration of hypo- 
tension below 100 mg. Hg systolic is 
noted. The fetal heart rate is ob- 
served for slowing, and the slowest 
fetal heart rate and duration of fetal 
bradyeardia are recorded. 

All of these data on labor and de- 
livery are correlated with clinical 
condition of the infant and electro- 
encephalographie findings in an at- 
tempt to determine at the time of 
birth and in the early neonatal period 
whether or not damage to the brain 
has oceurred. Thus, the program 
stresses collection of data at the time 
deleterious in the re- 
alization that diagnosis of damage in 
retrospect is notoriously inaccurate. 


events occur, 
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As soon as possible after birth the 
initial electroencephalogram is ob- 
tained. Subsequent electroencephalo- 
grams and elinical evaluations are 
performed at daily intervals as long 
as the baby is in the hospital, usually 
only a few days. Infants are then 
brought back for longitudinal follow- 
up studies at intervals of three to six 
months, at which time an additional 
electroencephalogram is obtained and 
the patient is examined with particu- 
lar reference to growth and develop- 
ment, oeeurrence of neurological de- 
feet, convulsive seizures, apparent 
mental retardation, abnormalities of 
behavior, or any new event which 
might have damaged the brain. 

The technique for obtaining electro- 
encephalograms in newborn infants is 
as follows, and represents a modifica- 
tion of methods described in previous 
communications : 


Electroencephalograms are ob- 
tained in a room near the nursery. 
Precautions for aseptic technique are 
employed. Tracings are obtained as 
soon after birth as possible, and there- 
after, on following days, within sixty 
to ninety minutes after feedings, in 
order to allow the baby to rest from 
the nursing process, and yet not per- 
mit enough time to elapse for the 
blood sugar to reach hypoglycemic 
levels. Most of the infants did not 
receive oxygen therapy at the time of 
tracing. If it is necessary to continue 
administration of oxygen during the 
tracing, the duration and amount of 
oxygen given are noted on the record. 
Traeings are obtained in stages of 
alertness from wide awake through 
drowsiness to sleep with every at- 
tempt made to have a continuous 
record and an arousal period at the 
end of the tracing. The machine used 
is an eight-channel electroencephalo- 
graph made of two Offner (Type C 
144) four-channel erystograph elec- 
troencephalographs joined to a eom- 
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mon calibrator and switch. Standard 
measures are employed to assure valid 
tracings. After the sealp has been 
cleaned with acetone and prepared 
with electrode jelly, lightweight sol- 
der disks are applied with bentonite 
paste. The electrode is covered with 
nonelastie collodion and dried with a 
fine stream of compressed air. In- 
fants are usually left in the ineubator 
or placed on the bed. They are rarely 
held, although on oceasion it has 
been necessary to hold some infants 
to reduce muscle artifact. Tracings 
are obtained from both sealp-to-ear 
and_ sealp-to-sealp leads. Tracings 
are usually recorded from all leads 
(two frontal, two parietal, two oe- 
cipital, two temporal) to both ears, to 
the left ear and then to the right ear. 
Tracings are obtained between scalp 
electrodes as follows: frontal to 
parietal, parietal to occipital, oecipital 
to temporal, and temporal to frontal. 
Another standard reeording is frontal 
to parietal, parietal to temporal, tem- 
poral to occipital, and occipital to 
frontal. When an abnormality is ob- 
served in any locality, more detailed 
and specifie triangulation methods are 
employed. 

The difficulty in interpreting the 
data obtained in the manner men- 
tioned above lies in the fact that sev- 
eral factors may be simultaneously 
responsible for damage incurred. For 
example, a woman given caudal an- 
algesia may develop precipitous hypo- 
tension which fosters fetal anoxia, 
and at the same time may have 
cephalopelvie disproportion which en- 
courages intracranial hemorrhage. In 
another case, premature separation of 
the placenta may be associated with 
a long, hard labor, or prolapse of the 
cord. Endless combinations of dele- 
terious factors thus exist which often 
defy neat analysis. Yet if anything is 
to be learned which will lead to pos- 
sible preventive measures, each in- 
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jurious event deserves an attempt at 
clarification. The situation is further 
complicated by the fact that infants 
born of obviously abnormal labor and 
delivery may, themselves, be clinically 
normal, whereas some whose birth has 
seemed entirely uneventful may show 


signs of damage. 
CASE STUDIES 


Although our data are not yet suf- 
ficiently extensive to justify conelu- 
sions coneerning frequency of birth 
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the brain, the following 
-ase studies of infants known to have 
sustained such injury illustrate points 
brought out in the above remarks. 


damage of 


Cast 1.—Previously reported.'°“** » 
Because of cephalopelvie dispropor- 
tion in a primiparous mother the de- 
livery of this infant from a right oc- 
cipitotransverse position was excep- 
tionally difficult. The infant was in 
critical condition at the moment of 
birth and required extensive resusci- 
tative measures. In the first twenty- 
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four hours the following abnormal- 
ities were noted: feeble whining ery, 
at times changing to sharp and high- 
pitched (cephalic ery); cyanosis; 
bulging fontanel; opisthotonus; hem- 
orrhage into anterior chamber of 
right eye; dyspnea with retraction of 
the thoracic cage; bloody mucus in 
air passages; overriding of bones at 
right parietal eminence. 

An electroencephalogram obtained 
when the infant was 24 hours old re- 
vealed marked suppression of activity 
in all leads (Fig. 1). Death oceurred 
40 hours after birth. The clinical di- 


awake, revealing marked suppression of 


all areas. 
agnosis of widespread intracranial 
hemorrhage was substantiated at 
post-mortem examination, which 
showed subarachnoid hemorrhages 
over both sides of the cortex with 
extreme congestion of cortical ves- 
sels. As clinically suspected, pulmo- 
nary hemorrhages were noted as well 
as extensive atelectatic areas and 
areas of emphysema. 

This case illustrates electroenceph- 
alographie changes in a ease of sub- 
arachnoid hemorrhage, caused by 
birth trauma. Diminution of cortical 

















potentials may have resulted either 
from the damping effect of the over- 
lying blood, or from devitalization 
of the cortical cells incident to the 
hemorrhage and associated prolonged 
anoxia. 


Case 2.—The mother of this infant 
was in severe pre-eclampsia, with a 
blood pressure on admission of 180/ 
110 mm. Hg. Spontaneous breech de- 
livery had started in the ambulance 


on the way to the hospital. Upon ar- 

rival at the hospital, the head was 
LEFT OCCIPITAL 
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still in the birth canal, and it was de- 
termined that fifteen minutes had 
elapsed between birth of the body and 
delivery of the aftercoming head. 
The infant failed to breathe spon- 
taneously for fifty minutes, requiring 
resuscitative measures. In the twenty- 
six hours before death the following 
abnormalities were noted: irregular 
respiration; marked lethargy; weak 
ery; cyanosis; bilateral spasticity ; in- 
creased deep tendon reflexes; hyper- 
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active Moro reflex ; impaired grasp re- 
flex; bloody mucus in pharynx. 

An electroencephalogram obtained 
fifteen hours after delivery (Fig. 2) 
revealed seizure patterns beginning 
with either a 2.5 per second spike and 
wave or multiple spiking usually be- 
ginning over the left parietal region, 
but being sharper and higher in both 
temporal areas. There was a spread 
to all areas, less prominent over the 
frontal region. Low microvoltage 
mixed frequency episodes appeared, 
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Fig. 2.—EEG obtained on an infant 15 hours old, awake, revealing suppression of ac- 
tivity followed by seizure pattern of high microvoltage slow and fast spikes in all areas, 
dominant to the left, higher and sharper over both temporals. 


usually shorter over the left parietal 
area. There was a shifting of abnor- 
mal activity; however, it was dominant 
on the left and correlated well with the 
clinical foeus. 

Post-mortem examination revealed 
hemorrhagic areas in the Sylvian fis- 
sures bilaterally. 

This case illustrates electroenceph- 
alographie findings in a patient with 
bilateral cerebral hemorrhage due to 
a markedly difficult labor accom- 
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Fig. 3 KEG obtained on an infant 40 hours old, asleep, showing flattening over the right 
precentral-occipital area, indicating a possible focus of pathology in that region. 
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Fig. 4 EEG (awake) on 3-year 9-month-old child who had brain damage at birth, 


showing localized episodic slow activity over the right parietal and occipital areas. 
responding area of the left hemisphere was normal. 
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panied by factors producing extreme 
anoxia of the brain, and probable 
impairment of intracranial circula- 
tion. The role that maternal pre- 
eclampsia may have played in creat- 
ing anoxia, particularly significant 
hypertension with probable peripheral 
arteriolar constriction, cannot be fully 
ascertained. 


Case 3.—Previously reported.'°(“** *) 
This baby was born of a mother who 
developed precipitious hypotension 
during caudal analgesia. Labor and 
delivery were otherwise uneventful. 
When caudal analgesia was instituted, 
the maternal blood pressure was 154/ 
98 mm. Hg. Thirty-five minutes later 
it had risen to 168/110. Hypotension 
then rapidly developed to a level of 
82/70 mm. Hg. For a period of ten 
minutes the maternal blood pressure 
remained within a range of 82 to 100 
mm. Hg systolic and 70 mm, Hg di- 
astolic. During a part of this pe- 
riod the systolic pressure was well be- 
low 90 mm. Hg. Oxygen and ephed- 
rine were administered and the pres- 
sure rose to normal levels. 

The infant appeared normal at 
birth and for the first four days of 
life. He then developed marked 
tremors of the left arm and leg which 
lasted only thirty seconds. He was 
removed from the nursery without 
medical approval. 

When the baby was 40 hours old, 
two days before onset of tremors, an 
electroencephalogram was obtained 
(Fig. 3) which revealed flattening 
over the right precentral-occipital re- 
gion, indicating a possible focus of 
pathology in the area. 

Follow-up observations over a pe- 
riod of three years nine months re- 
vealed perfectly normal growth and 
development, and an intelligence quo- 
tient of 100. However, an electro- 
encephalogram obtained at this age 
(Fig. 4) showed localized episodic 
slow activity over the right parietal 
and oceipital areas. The correspond- 
ing area of the left hemisphere was 
normal. This tracing is of interest in 
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showing the persistence of an abnor- 
mal electroencephalogram in a child 
who had brain damage at birth but is 
now normal. 

This case is of interest in three re- 
spects: (1) maternal hypotension ap- 
parently resulted in inadequate pla- 
cental blood flow which produced tem- 
porary fetal anoxia, resulting in cor- 
tical damage with clinical and electro- 
encephalographie abnormalities in the 
newborn period ; (2) electroencephalo- 
graphic abnormalities antedated by 
two days clinical evidence of nervous 
system damage; (3) in spite of com- 
plete clinical recovery, abnormalities 
of brain potentials persist. The fact 
that electroencephalographie altera- 
tions can appear two days before elin- 
ical abnormalities naturally suggests 
that cases may well occur in’ which 
only the electroencephalogram will 
reveal evidence of brain damage. 
How often subclinical damage of this 
type occurs is, at present, entirely 
conjectural. 


Cask 4.—Previously reported.'°(“*** *) 
This infant was delivered of a primip- 
arous mother after a thirty-six-hour 
apparently normal labor and delivery. 
Respirations were delayed and resus- 
citation was required. Recurrent 
bouts of eyanosis occurred in the first 
hours, associated with a feeble, listless 
appearance. Repeated generalized 
convulsive seizures began at twenty- 
one hours, and reeurred for a period 
of two days. Gross tremors persisted 
for nine days, after which the infant 
appeared normal. 

The first electroencephalogram 
(Fig. 5) obtained at 16 hours of age, 
five hours prior to onset of convul- 
sions, revealed phase reversals in the 
left frontal-precentral and left pre- 
eentral-occipital tracings, indicating 
a localization of cortical abnormality 
in the left precentral area. 

Follow-up observations to the age 
of 3 years 10 months revealed appar- 
ently normal growth and develop- 
ment, with the exception that the in- 
telligence quotient is 80, Siblings 
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and other members of the family were 
not tested. <A point of interest, in- 
dieating the need for continuous eval- 
uation of intereurrent faetors which 
might produce brain damage, is the 
fact that the child was in an auto- 
mobile accident at the age of 16 
months and was unconscious for’ one 
hour. It now becomes difficult in sub- 
sequent studies on this child to sepa- 
rate the effect of birth damage from 
possible acquired traumatie injury. 
The electroencephalogram at 
years 10 months of age revealed gen- 
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vulsions, 
pathology in that region. 


eralized irregular slow activity, more 
evident in early sleep, with marked 
asymmetry of the hemispheres, the 
left being more abnormal. 


Case 5.—Previously reported.'°“*** ©’ 
This full-term infant was delivered 
of a toxemic mother who became dis- 
oriented. There was considerable dif- 
ficulty in delivering the shoulders, 
and the cord was wrapped tightly 
around the neck. It had to be cut to 
deliver the infant. The baby required 
resuscitation, was deeply cyanotic, ex- 
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hibited marked spasticity and opis- 
thotonus, and had a shrill high- 
pitched ery. Tremors were noted the 
first day, but no convulsions were ob- 
served. He was discharged from the 
nursery at 9 days of age, much im- 
proved. 

An electroencephalogram (Fig. 6) 
obtained at 24 hours of age revealed 
episodic slow activity, more intense 
over the anterior regions. 

Follow-up observations to the age 
of 3 years 3 months revealed entirely 
normal growth and development, and 
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Fig. 5.—EEG obtained at 16 hours of age on a sleeping infant, five hours prior to con- 
showing phase reversals over the left precentral area, 


indicating a localization of 


the intelligence quotient at this time 
was 93. We have not determined the 
intelligence quotients of siblings and 
parents to ascertain if a value of 93 
is low for this family. However, the 
electroencephalogram (Fig. 7) showed 
generalized slow activity, maximal 
over the left parietal region. 

This case illustrates that an infant 
severely damaged at birth may still 
recover completely from a_ clinical 
standpoint. However, the persistence 


of electroencephalographie abnormal- 
ities is of interest. 
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Fig. 6.—EEG on an infant 24 hours of age, revealing episodic slow activity, more intense over 
the anterior regions. 
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Fig. 7.—EKG (awake) on 3-year 3-month-old child who had brain damage at birth, showing 
xeneralized slow activity maximal over the left parietal region. 
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Case 6.—Previously reported.?°(*** ® 
This full-term infant was delivered of 
a primiparous mother by high forceps, 
there being considerable cephalopel- 
vie disproportion. The infant ap- 
peared normal] at birth and for twen- 
ty-four hours, but on the second day 
developed rotary nystagmus and gen- 
eralized convulsions, followed by gen- 
eralized spasticity which slowly dis- 
appeared. He was discharged from 
the nursery appearing normal on the 
tenth day. 
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An electroencephalogram at this 
time showed slow, high microvoltage, 
spiked waves, maximal over the left 
parietal-temporal region. 


Case 7.—Previously reported.'°(“** ®) 
This infant was the second of twins, 
having been delivered fifteen minutes 
after the first from a shoulder pres- 
entation by version and breech ex- 
traction. He seemed normal at birth 
and thereafter during his stay in the 
nursery. 
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slow, 


An electroencephalogram was ob- 
tained when the infant was 24 hours 
old (Fig. 8) at the time of general- 
ized convulsions, more marked on the 
right. Spike wave activity was pres- 
ent, dominant over the left hem- 
isphere. 

Follow-up observations to the age 
of 3 years 10 months revealed a nor- 
mal child, with the exception of an 
intelligence quotient of 76 and the 
presence of a speech defect. Siblings 
and parents were not tested for level 
of intelligence. 
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EEG obtained on an infant 24 hours old at time of generalized convulsions, showing 
high microvoltage activity in all areas. 


An electroencephalogram obtained 
at 5 days of age revealed deep sup- 
pression over the right hemisphere. 

Follow-up observation for a period 
of three years five months revealed a 
clinically normal child with an 1.Q. of 
80. The twin’s I.Q. was 83, illustrat- 
ing the importance of testing siblings 
of patients being evaluated. 

An electroencephalogram at this 
age showed generalized slow activity, 
maximal over the right occipital re- 
gion. This case illustrates possible 
subclinieal cortical damage ineurred 
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in an apparently normal labor and 
delivery, although the effect of an ad- 
verse influence, such as genetic de- 
fect or acquired prenatal damage, act- 
ing before labor and delivery, cannot 
be excluded. Further, it illustrates the 
value of electroencephalography, as 
contrasted with mere clinical observa- 
tion, in determination of cortical ab- 
normality. 


In none of the eases cited above was 
cerebral palsy a residual complication 
of birth damage. Although electro- 


LEFT FRONTAL 


Case 8.—This infant was born after 
a short two-hour labor, the eighth child 
of a multiparous mother. The cord 
was wrapped twice around the child’s 
neck. She was cyanotic at birth, and 
required resuscitative efforts for five 
minutes before spontaneous respira- 
tion was established. She nursed 
poorly in the newborn period, and 
had to be fed by dropper. Gross con- 
vulsive jerkings of the left leg were 
noted in the early neonatal period. 
Development was retarded, the child 


1 sec. [ mv 
-—-——x1 


aplorn nn Weenie, (8 


LEFT PARIETAL 


LEFT CIPITA 
AW vay a yy 


RIGHT FRONTAL 


BIGiT Fagienae 


RIGHT PARIETAL 
RIGHT OCCIPITA 


Fig. 9.—EEG obtained on an 8-year-old child with definite cerebral palsy showing 
marked slowing over the right parieto-occipital region, with a spread of slow activity to the 


left parietal area. 


encephalograms were not obtained in 
the newborn period, in the following 
four cases cerebral palsy appears 
clearly related to birth damage. Some 
of these children were born elsewhere 
and some before our studies on elec- 
troencephalography of the newborn 
infant were instituted. It is recog- 
nized that in these cases diagnosis of 
birth damage is being made in retro- 
spect, but the evidence seems con- 
clusive. 


not sitting alone until 1 year of age, 
walking at 3 years, and talking at 
34% years. At 9 years of age, she 
walked poorly, talked almost inco- 
herently, and continued to have con- 
vulsive seizures every two to three 
months. She was considered to be a 
definite case of cerebral palsy with 
recurrent convulsions resulting from 
marked anoxia during labor and de- 
livery. 

An electroencephalogram (Fig. 9) 
taken at 8 years of age showed 
marked slowing over the right pari- 
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eto-occipital region, with a spread of 
slow activity to the left parietal area. 


Case 9.—This infant was born after 
a difficult labor which resulted in 
tearing and prolapsing of the eord. 
Respiration was spontaneous, but the 
ery was weak. The infant continued 
to be cyanotic and required oxygen 
constantly for ten days. Swallowing 
was difficult, the sucking reflex was 
impaired and feedings were given by 
dropper. The child was never able 
to sit or stand alone. He was thought 
to have suffered intense anoxia dur- 
ing delivery, with resultant wide- 
spread damage to the brain eventu- 
ating in cerebral palsy. 

An electroencephalogram taken at 
4 years of age showed slowing in all 


areas, dominant in the right hem- 
isphere. 
Case 10.—This infant was born 


after a labor of three days’ duration. 
Convulsions began in the newborn 
period and continued to occur fre- 
quently thereafter. Development in 
sitting, walking, and talking was 
markedly retarded. The head was ab- 
normally small, deep tendon reflexes 
were hyperactive, and there was spas- 
ticity of both arms and legs. This 
patient was considered to have sus- 
tained brain damage in the birth proe- 
ess, Which resulted in probable cere- 
bral atrophy and impaired growth of 
the brain, associated with recurrent 
2onvulsive seizures, mental impair- 
nent, and cerebral palsy. 

An electroencephalograph taken at 
13 months of age showed marked 
asymmetry of the hemispheres, with 
slow activity dominant on the left, 
and relatively no activity on the right. 

Case 11.—This infant was delivered 
by cesarean section after 72 hours of 
labor. Respiration was delayed. Con- 
vulsions occurred in the newborn pe- 
riod and thereafter to 4 years of age. 
An examination at this time revealed 
marked mental retardation and = in- 
ability to speak. The left arm and 
leg were spastic. <A ventriceulogram 


showed hydrocephalus, with dilatation 
of all ventricles (right lateral larger 
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than left lateral ventricle) and dif- 
fuse atrophy of the brain. 

The child was considered to have 
suffered brain damage in the birth 
process, resulting in diffuse atrophy 
and hydrocephalus, which eventuated 
in recurrent convulsive seizures, men- 
tal retardation, and cerebral palsy. 

An electroencephalogram taken at 
18 months of age showed irregular 
slow activity of high amplitude in all 
areas. 


CLINICAL EVIDENCE OF INTRACRANIAL 
DAMAGE IN THE NEWBORN PERIOD 


Although many infants who sus- 
tain birth damage exhibit unmistak- 
able signs, some give only suggestive 
general, the following 


various 


evidence. In 
abnormalities, oceurring in 


combinations, suggest cerebral in- 
jury: (1) undue apathy or restless- 
ness; (2) otherwise unexplained pal- 
lor or cyanosis; (3) respirations more 
irregular than is customary for the 
newborn infant; (4) feeble, whining 
ery, often interspersed with a sudden 
shrill ery; (5) poor nursing, disinter- 
est in feedings, and impaired swallow- 
ing; (6) vomiting; (7) rapid pulse 
if shock is present, or slow pulse if 
intracranial pressure is elevated; (8) 
unexplained variations in tempera- 
ture; (9) disappearance of the Moro 
return days later; 
(10) including strabis- 
mus, nystagmus, dilation of pupil: 
(11) in eertain cases, bulging of fon- 


reflex, which may 


ocular signs, 


tanel: (12) twitchings, tremors, con- 
vulsions, spasticity, opisthotonus. 

If hemorrhage has oceurred and the 
blood has entered the subarachnoid 
space or the ventricular system, the 
presence of blood may be revealed by 
puncture, bilateral subdural 
ventricular punctures. Evi- 


lumbar 

taps, or 
from 
from 


dence that such blood resulted 


previous hemorrhage, and not 
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trauma caused by the tap, is revealed 
by erenation of red cells when ex- 
amined immediately, xanthochromia 
of the supernatant fluid when the 
material is centrifuged, and elevated 
protein content of the supernatant 
fluid. Later, pneumoencephalography 
may be utilized to reveal in some 
cases cortical atrophy and ventricular 
dilatation resulting from destruction 
of brain tissue. 

Emphasis on electroencephalo- 
graphie abnormalities in the detection 
of cerebral damage by no means im- 
plies that clinical observation plays 
a secondary role. The two should be 
weighed together. However, in some 
few instances, as indicated above, the 
electroencephalogram may reveal sub- 
clinieal damage. 


DISCUSSION AND SUMMARY 


The preceding discussion has em- 
phasized the multiplicity of factors 
which may result in damage to the 
brain of the infant, sometimes result- 
ing in subsequent cerebral palsy. 
Stress has been laid on full-seale eval- 
uation of pregnaney, labor, and deliv- 
ery to ascertain as exactly as possible 
the cause or causes of damage. If 
etiology ean be evaluated more fully 
it is only logical to suppose that re- 
finements in management of preg- 
naney, labor, and delivery may lead 
to diminution in the number of chil- 
dren who suffer cerebral palsy as the 
result of such injuries. However, the 
adventure of being born is so in- 
nately hazardous that even the most 
perfect management of pregnaney, 
labor, and delivery cannot be ex- 
pected to prevent all cases of cerebral 
damage. 

Although careful elinieal observa- 
tion usually suffices to detect early 





CEREBRAL PALSY 619 


cerebral damage, a more sensitive 
technique, such as electroencephalog- 
raphy of the newborn infant, aids in 
the detection of subclinical damage. 

Prolonged follow-up observations 
are indieated in ehildren known to 
have sustained cerebral injury as a 
result of deleterious faetors during 
pregnaney, labor, or delivery. Spe- 
cifie attention should be directed to- 
ward the four chief residual disabil- 
ities: (1) cerebral palsy and other 
neurological defects; (2) reeurrent 
convulsive seizures; (3) mental re- 
tardation; (4) abnormalities of be- 
havior resulting from organie damage 
of the brain. In such longitudinal 
studies, intercurrent events, such as 
head trauma, intracranial infections, 
and episodes of asphyxia which may 
occur accidentally or from severe ill- 
nesses, should be carefully evaluated 
and reeognized as possible causes of 
brain damage. 

Integrated research efforts of ob- 
stetricians, pediatricians, neurologists, 
neurosurgeons, psychometrists, and 
child psychiatrists should be directed 
more fully toward the problem of 
brain damage of the newborn infant. 
The obstetrician and _ pediatrician 
should no longer regard the severance 
of the umbilical cord as a symbolic 
separation of the specialties. 


REFERENCES 


1. Wolf, A.: Features of the Pathology 
of Cerebral Palsy. Possible Factors in 
Its Etiology, Symposium on Cerebral 
Palsy, Quart. Rev. Pediat. 6: 104, 1951. 

2. Keith, H. M., and Norval, Mildred A.: 
Neurologic Lesions in the Newly Born 
Infant: I. Preliminary Studv; IT. Role 
of Prolonged Labor, Asphyxia and De- 
layed Respiration, Pediatrics 6: 229, 
1950, 

3. Smith, J. R.: 
During Normal Infaney and Childhood. 
I. Rhythmie Activities Present in the 
Neonate and Their Subsequent Develop 
ment, J. Gen. Psychol. 53: 431, 1938. 


Klectroencephalogram 





620 


. Lindsley, D. B.: Electricai Potentials 
of the Brain in Children and Adults, |. 
Genet. Psychol. 19: 285, 1938. 

Hughes, J. G., Ehemann, Babette, and 
Brown, U. A.: Eleetroencephalography 
of the Newborn. I. Studies on Normal, 
Full Term, Sleeping Infants, Am. J. Dis. 
Child. 76: 503, 1948. 

Hughes, J. G., Ehemann, Babette, and 
Hill, F. S.: Eleetroencephalography of 
the Newborn. Il. Studies on Normal, 
Full Term Infants While Awake and 
While Drowsy, Am. J. Dis. Child. 77: 310, 
1949. , 

Hughes, J. G., Davis, Billie Camp, and 
Brennan, Marjorie Leak: Electroen- 
cephalography of the Newborn. VI. 
Studies on Premature Infants, Pediatrics 
7: 707, 1951. 


8. 


\ Hughes, d @& 


THE JOURNAL OF PEDIATRICS 


Ehemann, Babette, and 
Electroencephalography 

III. Brain Potentials 
Born of Mothers Given 
Am. J. Dis. Child. 


Hughes, J. G., 
Brown, U. A.: 
of the Newborn. 
of Babies 
**Seconal Sodium,’’ 
76: 626, 1948. 


. Hughes, J. G., Hill, F. S., Green, C. R., 


and Davis, Billie Camp:  Electroen- 
cephalography of the Newborn. V. Brain 
Potentials of Babies Born of Mothers 
Given Meperdine Hydrochloride (Demerol 
Hydrochloride), Vinbarbital Sodium 
(Delvinal Sodium), or Morphine, Am. J. 
Dis. Child. 79: 996, 1950. 

Ehemann, Babette, and 
Brown, U. A.:  Electroencephalography 
of the Newborn. IV. Abnormal Electro 
encephalograms of the Neonate, Am. J. 
Dis. Child. 76: 634, 1948. 








A a tas Ai 











OBSERVATIONS ON SOME CAUSES OF CEREBRAL PALSY BASED 
ON POST-MORTEM FINDINGS IN NEWBORN INFANTS 


JaMEs B. Arey, M.D. 
PHILADELPHIA, PA. 


Fenster age grossly demonstrable 
cerebral lesions are well reecog- 
nized as a cause of neonatal death, the 
importanee of certain cerebral lesions 
sustained before or during delivery as 
a cause of neurological disorders in 
later life is less well recognized. Be- 
cause of technical difficulties encoun- 
tered in examining the brain of infants 
dying during the neonatal period, the 
absence of gross intracranial lesions is 
often erroneously interpreted as in- 
dieating the absence of cerebral 
changes. Furthermore, few or no his- 
tologie alterations may occur in the 
brains of infants dying as a result of 
a brief period of intrauterine anoxia. 
Therefore, the frequency with which 
cerebral damage occurs in infants 
dying shortly after delivery is often 
underestimated. 

The present paper is not intended 
to be a statistical survey of the mani- 
fold causes of cerebral palsy. Instead 
it is offered in an attempt to stimulate 
interest in the pathologie findings in 
the central nervous system of infants 
dying during the neonatal period, and 
through this, a better understanding 
f the pathogenesis of cerebral palsy. 

Pathologie findings are commonly 
present in the central nervous system 
if infants dying during the neonatal 
In a series of 100 complete 
utopsies performed on infants dying 


veriod. 


From St. Christopher’s Hospital for Chil- 
ren, and the Departments of Pediatrics and 
‘athology, Temple University School of Medi- 


ine, 
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during the neonatal period,’ death was 
attributed to a lesion in the central 
nervous system in thirty (Table I). 

Moreover, in the remaining seventy 
infants there were seventeen in whom 
definite intracranial lesions were 
thought to represent contributory 
rather than primary causes of death 
(Table II). Multiple lesions were 
present in the central nervous system 
of some of these patients. 

Thus, significant intracranial lesions 
were present in almost one-half of the 
patients in this series, yet in one-third 
of the infants in whom intracranial 
lesions were present these were not 
thought to be the primary cause of 
death. Therefore, it would seem prob- 
able that comparable lesions might 
exist in some infants who survive the 
neonatal period, and might be respon- 
sible for some of the neurological dis- 
orders observed in older infants and 
children. 

Intraventricular hemorrhage as a 
eause of neonatal death is seen prin- 
cipally in premature infants.” * * The 
source of the bleeding is not always 
demonstrable. In some infants the 
hemorrhage appears to arise from the 
engorged vessels of the choroid plex- 
uses. More frequently, however, it ap- 
pears to result from the rupture of 
one or more subependymal hemorrhages 
into the ventricular cavity. These 
subependymal hemorrhages are often 
located about the terminal vein between 
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the caudate nucleus and the thalamus, 
although they also may be encountered 
The 
the 

thalami are located within cellular ae- 


sites, subependymal! 


at other 


hemorrhages in stria terminalis 


cumulations composed of small dark 
nuclei, variously referred to as medul- 
loblasts’ or simply as undifferentiated 
These cel- 
the 


stria terminalis thalami and are espe- 


neuroectodermal elements.® 


agereevates are normal in 


lular 


cially prominent in premature infants. 
TABLE I. LESIONS IN THE CENTRAL NERVOUS 
SYSTEM RESPONSIBLE FOR DEATH AMONG 100 


INFANTS DYING DURING THE NEONATAL PERIOD 
CAUSE OF DEATH NUMBER OF CASES 

Intraventricular hemorrhage 11 

Kerni us > 

Congenital lformations ! 

Tuts anial trauma } 

Thrombo dural sinuses 2 

Leptomeningitis 2 

Infarction of brain, extensive l 


Subarachnoid hemorrhage, 
extensive 1 


Total 0 


ras.e Il. Lesions IN THE CENTRAL NERVOUS 
SYSTEM CONTRIBUTING TO THE NEONATAI 
DEATH OF SEVENTY INFANTS 
LESIO NUMBER OF CASES 
Intraventricular hemorrhage t 
Syphilitic meningitis 4 
Kernicterus 3 
Fo al encephalomalac im 
Dural tears 2 
Subdural hemorrhage 1 
Total 17 
Vote Patients in whom the primary 
cause of death was thought to be a lesion in 


the central nervous system are excluded from 
this table 
They represent a normal develop- 


mental process and undoubtedly con- 
tribute to the formation of the striatal 
and thalamie masses. Hieks’ has dem- 
that the 


tissue induced in fetal rats by irradia- 


onstrated necrosis of brain 
tion affects ‘‘prineipally the periven- 
tricular masses of germinal cells and 
the 
during 


neuroblasts which are forming 


and thalamie masses 


striatal 
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the latter two weeks of eestation.”’ 
Those animals exposed to irradiation 
in utero and = subsequently studied 
from a few days to three weeks after 
birth revealed severe malformations of 
the 


cluded almost complete absence of the 


brain. These malformations in- 
corpus callosum and incomplete for- 
the Wolf* 
that deleterious 
tors acting at an equivalent stage of 


mation of striatum. has 


suggested other fae- 
the development of the human nervous 
the 


It would seem that the 


system might selectively injure 


basal ganglia. 
subependymal hemorrhages occurring 
in premature infants might well repre- 
factor. Such 


sent such a deleterious 


hemorrhages are not always aecom- 


panied by intraventricular hemor- 


rhage. The presence of old blood pig- 
ment in the stria terminalis thalami of 
older infants dying of other causes 
the that 
these hemorrhages per se are not lethal 
What part they may play in 


tends to substantiate view 
lesions. 
the subsequent development of cerebral 
palsy remains unsolved. 

Inflammatory lesions occurring dur- 
ing intrauterine life may lead to severe 
defects in the central nervous system. 
Toxoplasmosis and congenital syphilis 
are well-recognized intrauterine tnfee- 
tions which may lead to severe neuro- 
logical disorders. Bacterial leptomen- 
ingitis may oceur during the neonatal 
period with few if any symptoms ret- 
erable to the central nervous system. 
the 
result in 


Recovery from acute infectious 


process may permanent se- 


quelae such as hydrocephalus, with 


resultant neurological manifestations 


in later infaney or childhood. Recent 
reports of the occurrence of subdural 
effusions in a considerable number of 
infants suffering from bacterial men- 


ingitis® '° suggest the possibility that 
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such effusions might lead to permanent 
cerebral damage. 

Apparently mild maternal infections 
may be related to severe congenital 
malformations in the offspring, as evi- 
denced by the occurrence of congenital 
defects in the infants of mothers who 
suffered from rubella in early preg- 
naney.'’ = Tlowever, the manner in 
which maternal rubella causes econgen- 
ital malformations is not clear. Ex- 
perimental studies in lower animals 
indicate that a variety of deleterious 
agents applied to pregnant animals are 
capable of producing congenital mal- 
formations in the offspring.'* Many of 
these agents probably play no role in 
the development of congenital malfor- 
mations in man. Nevertheless, irradia- 
tion of pregnant animals may produce 
the off- 
13 in- 


congenital malformations in 
spring of a variety of species 
cluding man.'* 1 1 

At the present time little is known 
concerning the relative importance of 
abnormal intrauterine environment and 
of defective germ plasm as a eause of 
spontaneous congenital malformations. 
the 


fundamental nature of congenital de- 


Further knowledge concerning 
feets is essential to an understanding 
of one cause of cerebral palsy. 
Although kernicterus is commonly 
considered to occur only in association 
with ervihroblastosis fetalis, there is 
evidence to indicate that similar find- 
ings may oecur in nonerythroblastotice 
Attempts to produce ker- 
nicterus by simple injection of biliru- 


infants.?* 38 


bin into the circulation of experimental 
but 
pigment has been deposited in the brain 


animals have been unsuccessful, 
substance when this has been injured, 
as by exposure to roentgen rays.'® The 
evidence to date certainly suggests that 


the pigmentation of the brain in ker- 
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nicterus is secondary to cerebral dam- 
but 
damage is not established. 
hepatic injury,” and direct injury of 
fetal cerebral tissue by maternal anti- 


the eause of such cerebral 


age, 


Anoxia,”*' 


body*? have been suggested as 
tive factors, but their role in the pro- 
duction of 
unproved. 


‘ausa- 
cerebral damage remains 


If the pigmentation of the brain as- 
sociated with kernicterus is actually 
secondary to underlying cerebral dam- 
age, it would seem possible that such 
damage might occur at times without 
associated pigmentation. There is some 
evidence to indicate that the clinical 
pattern of kernicterus occasionally may 
occur in the absence of pigmentation 
However, the histo- 
pathologie alterations in the brain of 


of the brain.** 
infants dying during the acute phase 


of kernicterus are so minor or non- 
specific that an unequivocal diagnosis 
the 
grossly pigmentation. 
Better recognition of the elinieal be- 


havior of infants suffering from ker- 


cannot be made in absence of 


demonstrable 


nicterus, correlated with more careful 
study of the brains of infants who die 
pat- 
iern, might lead to better understand- 


after exhibiting such a clinical 
ing of an already accepted cause of 
cerebral palsy. 

The role of intracranial trauma as 
a cause of cerebral palsy has received 
ereat emphasis in the past. Although 
trauma sustained at the time of de- 
livery undoubtedly still accounts for 
an appreciable number of patients 
with cerebral palsy, its relative im- 
portanee has probably decreased with 
improvements in the management of 
Nevertheless, two 


pregnant women. 


aspects of intracranial trauma oecur- 


ring during delivery appear worthy of 


comment. First, considerable damage 














to the brain may occur in the absence 
of large intracerebral lesions. We have 
recently observed two newborn infants 
who died as a result of intracranial 
trauma, manifested by tears of the 
dural septa and subdural hemorrhage. 
Although macroscopic lacerations or 
hemorrhages were not visible within 
the substance of the brain, histologic 
examination of the lungs revealed 
emboli of cerebral tissue in multiple 
smaller branches of the pulmonary 
artery. These emboli, which must have 
arisen from small lacerations in the 
brain, are indicative of the severity 
of cerebral damage which may occur 
in the absence of apparently significant 
macroscopic alterations in the brain. 

Second, severe intracranial damage 
may oceur during an apparently non- 
traumatie delivery. Tentorial tears 
may occur in infants delivered by 
cesarean section. We have observed 
huge bilateral tentorial tears, subdural 
hemorrhage, extradural hematoma, and 
a fracture of the left parietal bone in 
a premature infant whose delivery was 
apparently easy and uneventful; the 
presentation was vertex, outlet forceps 
were applied to the head, but no ex- 
ternal evidences of trauma were visible 
at the time of autopsy. 

Clinical or pathologie differentiation 
between traumatic intracranial hemor- 
rhages and those secondary to anoxia 
is not always possible. Intracerebral 
damage secondary to anoxia, however, 
may occur without extensive intra- 
eranial hemorrhage. Although the 
newborn animal can withstand oxygen 
lack for longer periods than can the 
adult,** there is clinieal and experi- 
mental evidence to indicate that periods 
of intrauterine anoxia which are not 
immediately lethal may lead to per- 


manent cerebral damage?* ** 27 25 Ve- 
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nous stasis, petechiae, and direct in- 
jury of neurones by anoxia all con- 
tribute to cerebral damage. Ultimately 
the affected areas may reveal disap- 
pearance of neurones, gliosis, and en- 
cephalomalacia. Since these same path- 
ologiec findings may be produced by 
a variety of agents, a careful clinica! 
history is an essential part of any 
attempt to determine the responsible 
Better 
dangers of fetal anoxia and of the 


agent. recognition of the 
factors responsible for such anoxia 
should enhance our knowledge of the 


pathogenesis of cerebral palsy. 
SUMMARY 


Intracranial lesions are an important 
Similar but 
possibly less severe lesions occur in the 


cause of neonatal death. 


central nervous system of a significant 
number of infants dying during the 
neonatal period of other causes. The 
possible role of such lesions in the de- 
velopment of neurological disorders in 
Better 
understanding of the frequeney and 


later life is briefly discussed. 


of the types of cerebral lesions found 
in newborn infants should contribute 
to our knowledge of the pathogenesis 
of cerebral palsy. 
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MALFORMATIONS OF THE BRAI 
STRUCTURE AN 


Boston, 


HE ever-changing patterns of the 
neuronal assemblies in the brain 
epitomize the evaluation of the human 
organism as a biological action system. 
These patterns constantly sum and 
subsum the phenogenic, as well as the 
ontogenic and the phylogenic, his- 
tory of the individual. All past ex- 
perience is impressed upon living 
brain in the form of these patterns, 
somewhat in the manner of a palimp- 
sest of neuronal assemblies in which 
upon the chronicle of the universal 
life experience common to all animals, 
the record of the specifically human 
life experience is inscribed, and one 
may reasonably assume that upon this 
record, which is common to all human 
beings, the history of each one of us is 
written, like a diary of intimately per- 
sonal life experience, in the constantly 
changing configurations of the synap- 
tie hookups of the cerebral cortex. 
The decoding of this palimpsest is 
admittedly a formidable task. Yet it is 
not impenetrable. With suitable meth- 
ods and dedicated patience one can un- 
scramble, as it were, the meaning of 
the story told by the layer upon layer 
of reticulate, nucleate, and laminate 
neuronal assemblies of the neuroaxis. 
Conel’s work on the postnatal devel- 
opment of the cerebral cortex,' grow- 
ing monumental in the four volumes 
already published and the fifth in 
preparation, provides the normative 
base line, a frame of reference for the 
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N—A NEGLECTED SOURCE OF 


BASIC KNOWLEDGE ON THE DEVELOPMENT OF CEREBRAL 


D FUNCTIONS 


Pau. I. YAKovLEv, M.D. 


Mass. 


study of abnormal development of the 
cerebral cortex. It affords access to a 
new area of research: developmental 
pathoarchitectonics. 

The malformations of the cerebral 
mantle are, by and large, eminently 
suitable material for this area of re- 
search. One deals here with arrests of 
differentiation of the architectonic 
fields at different stages of develop- 
ment. The arrest is never uniform 
and so in the same specimen one may 
observe the whole spectrum of the 
organization of the cortical plate, from 
the rudimentary neuropil barely laid 
down to the fully differentiated, ma- 
ture, six-lavered cortex. 

The agenesis of the cerebral mantle 
is often highly selective. Specific areas 
may fail to develop, while others reach 
a fairly high degree of differentiation. 
There is an order in this selectivity. 
In the areas of agenesis a cleft is 
usually formed.* The cleft may be a 
shallow pit or it may extend through 
the entire wall of the brain to the 
ependyma. Whatever their depth, the 
clefts are oriented in the axis of the 
primary fissures of the brain and so 
Rolandic, Sylvian, orbital, or cingulate 
clefts may occur. They may involve 
more or less wide areas of the brain. 
Thus, the entire pre-Rolandie mantle 
may fail, including the motor cortex, 
while the post-Rolandie mantle may be 
spared, or the Rolandie zone may alone 
develop, while the cerebral mantle 
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anterior and posterior to the Rolandic 
zone may be lacking.“ Such malforma- 
tions reveal principles of organization 
of the projeetion systems which are not 
discoverable by the method of experi- 
mental or surgical ablations. Neuro- 
theratology should be an important 
complement to experimental and elini- 
cal neurology. 

The 
usually referred to as 


the brain 


monstrosities’ 


malformations of 


reveal the intrinsic beauty of the ex- 
periments of nature which it is not as 
yet possible to reproduce by design in 
The 


after having aroused an awed curios- 


a laboratory. ‘*monstrosities, ’’ 
ity, are usually discarded as irrele- 
material at 
stored in the museum jar for bemused 
contemplation. They should be studied 
as an extremely rewarding source of 
knowledge and understanding of the 
structure and function of the nervous 


vant autopsy or, best, 


system. 


Their study requires a spe- 
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cially organized and equipped labora- 
tory, an effective method, and a clear 
what information one 


realization of 


may ask from such material. I am 
convinced that this area of research is 
highly pertinent to the problems of 
cerebral palsy, mental deficiency, epi- 
lepsy, and even of many less con- 
handicaps 
and performance in children. This is 
a neglected field of inquiry. 


spicuous of development 
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IMPORTANT DIRECTIONS 


OF RESEARCH 


Kiaus R. Unna, M.D. 
Cnicaco, Iu. 


HE lesions in the central nervous 

system which are responsible for 
the complex of symptoms commonly 
ealled cerebral pa!sy are in the major- 
ity of cases not of a progressive na- 
ture. The victim afflicted with cerebral 
palsy suffers from a rather stationary 
deficit. The attention of 
the physician is necessarily focused on 
palliative Treatment of 
cerebral palsy is confined very largely 


neurological 
treatment. 


to physiotherapy, corrective surgery, 
and to methods of rehabilitation. At 
present, pharmacotherapy plays an in- 
significant role. Unquestionably, there 
is a very definite and urgent need for 
more effective drugs in the treatment 
of cerebral palsy. Having thus stated 
one of the ‘‘unmet needs’’ in this field, 
we may proceed to discuss briefly the 
the efforts in 
meeting this challenge. 

It is the task of the pharmacologist 
to study the site and mode of action of 
therapeutic agents under experimental 
What 


ways and means are available to search 


direction of research 


conditions and in the patient. 


for more effective drugs, to investigate 
the central nervous 
system, and, possibly, even to design 


drugs acting in 


new drugs for the specifie purpose of 
combating the hyperkinesia of cerebral 
palsy ? 

In localizing the site of action of a 
drug the pharmacologist is greatly 
aided by the recent advances in the 
recognition of better defined patterns 
of functional organization of the cen- 
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tral nervous system. These concepts 
have developed as a result of the in- 
troduction of more exact electronic in- 
strumentation. The functional pat- 
terns and their underlying anatomical 
systems have been studied intensively 
years throughout the 
the cerebrospinal 


during recent 
different 
axis. 

At the spinal level it is possible to 
separate the monosynaptie and poly- 


levels of 


synaptic components of several reflex 
ares, including the knee jerk and seg- 
mental reflexes. Thus, drug action on 
either of these systems can be detected. 
A whole new series of drugs is in fact 
known which in appropriate doses will 
depress interneurons, thereby abolish- 
ing polysynaptie responses while spar- 
ing the monosynaptie reflex are. 
Various methods of producing spas- 
experimental animals are 
available. Such animals manifesting 
increased interneuronal activity may 
be employed to demonstrate the effec- 
tiveness of drugs in selectively depress- 


ticity in 


ing interneurons, thus providing a ra- 
tionale for clinical trials of such drugs. 

Recently Magoun has discovered dif- 
fuse brain stem centers in the reticular 
formation which exert facilitatory and 
inhibitory effects on spinal cord re- 
flexes. These relations offer means of 
studying drugs which act on the brain 
stem and the interneurons of the spinal 
cord. By recording the electromyo- 
grams of animals following decerebra- 
tion, the effect of drugs on the result- 
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ing extensor tonus can be ascertained. 
Such experiments yield information as 
to the site of drug action by eliminat- 
ing influences from higher levels. If a 
given drug exerts no spinal cord effects 
but the decerebrate rigidity is affected, 
then the site of action can be deduced 
to be in the brain stem or cerebellum. 

Following operative lesions in the 
midbrain reticular formation, monkeys 
manifest a tremor at rest which in 
many aspects mimics that of Parkin- 
son’s syndrome. Dr. Mettler has placed 
lesions in monkeys and extensively in- 
vestigated those which caused choreoid 
hyperkinesia, a preparation well suited 
for studying specific drug effects. By 
recording changes in action potentials 
of nuclear structures in the brain stem, 
it may be possible to localize drug ac- 
tion even more accurately. 

The site of action of useful anti- 
spastie agents in affecting the cerebral 
cortex is of importance since depres- 
sion of the sensorium should be absent 
or at least minimal. Cortical changes 
can be demonstrated in the electro- 
encephalogram. High frequency waves 
characteristic of the waking state are 
thought to originate in large part from 
the ascending projections of the brain 
stem reticular formation. Sleep, both 
spontaneous and induced by certain 
hypnoties, or separation of the fore- 
brain from the activating center by 
mesencephalic section is accompanied 
by large amplitude, synchronized low 
frequency spindle bursts in the electro- 
encephalograph. It is thus possible to 
differentiate drug action on the reticu- 
lar formation from that on the cortico- 
thalamic complex. While sleep abol- 
ishes the hyperkinesia of most cerebral 
palsy patients and also the tremor of 
*arkinsonian patients, the ideal in 
pharmacotherapy is to inhibit the ab- 
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normal movements and yet retain the 
full conscious faculties of the patient. 

,arallel to the problem of determin- 
ing the site of action is that of estab- 
lishing the mode of action of a drug at 
a cellular level. The mode of action by 
which drugs alter cell metabolism is 
known at present for only a few drugs. 
The information about drug action on 
brain cells is just beginning to emerge. 
However, biochemists have been mak- 
ing great strides in elucidating the 
metabolism of brain cells. Present 
concepts of brain metabolism rest upon 
the fact that 
tially the sole source of energy. Energy 


‘arbohydrate is essen- 
transformation may be regarded as 
The first phase 
comprises the production of energy by 


proceeding in steps. 


oxidation of glucose catalyzed by a 
complex system of enzymes. In the 
second step the energy thus liberated 
is stored by the formation of high 
energy phosphate bonds such as those 
of adenosine triphosphate, which may 
be regarded as the immediate source 
of energy for cell function. The meech- 
anism of transferring the energy ob- 
tained from oxidation to its storehouse, 
adenosine triphosphate, is likewise an 
enzymatic one. 

A third phase is represented by the 
utilization of expenditure of energy 
from the breakdown of adenosine tri- 
phosphate. This phase may be of par- 
ticular importance in the synthesis of 
acetylcholine. 

Recent concepts of energy transfer 
in the brain open new vistas for the 
mode of action of drugs. The most 
vulnerable sites for drug action may be 
found in the enzymatic processes gov- 
erning oxidation, in phosphorylation 
or formation of high energy phosphate 
bonds, or finally in the enzymatic 
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breakdown into metabolites associated 
with specifie cell function. 

Experiments demonstrating drug 
action on specifie phases of the energy 
eyele are within our reach and will 
undoubtedly make significant contribu- 
tions to our knowledge in the near 
future. Still, there remains the gap 
between energy and function. Exactly 
how and in which form is the energy 
connected with function? 

It may be well to recall at this time 
that our concepts of mediation of im- 
pulses at synapses in the central nerv- 
ous system are still deficient. 

Since Loewi’s classical experiment 
demonstrating humoral transmission 
in the frog heart, transmission of nerve 
impulses in the autonomie system has 
been extensively studied. It is gen- 
erally agreed that acetylcholine is the 
chemical mediator in autonomie gan- 
elia and at parasympathetic effector 
synapses. Its effect can be blocked by 
atropine and potentiated by anti- 
cholinesterases. We also know that 
impulses at sympathetic effector syn- 
apses are transmitted by an epineph- 
rine-like compound and that certain 
sympathetic effeets can be modified by 
adrenergie blocking agents. At the 
neuromuscular junction in skeletal 
muscle acetylcholine has been  pro- 
posed as the chemical mediator and the 
specific blocking effect of curarizing 
agents at this site is well known. Also 
the antagonism of curare by antichol- 
inesterase drugs and by acetylcholine 
has been studied extensively and most 
of this information supports the chem- 
ical mediator theory. 

In contrast, the mechanism of cen- 
tral synaptic transmission is the sub- 
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ject of great controversy. The possi- 
bility exists that central synaptic 
transmission occurs by similar but 
more complex processes than those 
which mediate autonomie and periph- 
eral impulses. Some progress has 
been made through reasoning by anal- 
ogy from peripheral reactions, but 
definite information is lacking. There 
are several reasons for this. It is 
extremely difficult to isolate and study 
single synapses in the central nervous 
system beeause of the anatomical ar- 
rangement of the large masses in- 
volved. Thus structural complexity 
interferes with both electrical and 
pharmacological investigation of the 
nature of synaptic reactions. 

My brief and arbitrary sketch pre- 
sented some of the ways and means 
at our disposal—and some of the ob- 
stacles and gaps yet to overecome—in 
our approach to effective pharmaco- 
therapy of cerebral palsy. Progress 
in the development of rational and 
effective pharmacotherapy for cerebral 
palsy can be made only by the con- 
certed efforts of many researchers in 
neuroanatomy and neuropathology, in 
biochemistry, and in neurophysiology 
and neuropharmacology. And all of 
them need the cooperation of the eli- 
nician. The concepts, the tools and 
the instrumentation with which we 
can meet this challenge have been con- 
tributed by all the different branches 
mentioned. The process of cross-fer- 
tilization between these research fields 
will be most important in applying 
present knowledge and new techniques 
successfully to the task. 
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FoLLow-uP Stupy or CHILDREN WITH CEREBRAL PALSY 


Ranpo.pu K. Byers, M.D. 
Boston, Mass. 


S° FAR AS T am aware, no longi- 
tudinal studies of the evolution of 
cerebral palsy, in terms of progression 
through infaney, childhood, adoles- 
cence, and into adulthood, exist. We 
very much need such a study, and I 
would like to the 
quired for, and some possible results 
of, such a follow-up, and lastly to sug- 
vest that an undertaking such as this 
will attract lead to subsidiary 
investigation. 

The 
tions of this sort is a large number of 
patients studied over a period of many 
years by the most appropriate methods 
At the Children’s Hospital 
in Boston we have been interested in 


outline basis re- 


and 


basis requisite for investiga- 


possible. 


cerebral palsy in an intensive way for 
over twenty-five years, and twenty- 
two vears ago a neurological ward was 
added to our plant by the kindness 
of the Rosenwald Foundation, and a 
staff was subsidized by the Common- 
wealth Fund to inaugurate the study 
of neurological hospital patients, a fi- 
nancial burden gradually assumed by 
the Children’s Medical and 
Harvard Medical School. 

During these years approximately 
7,000 patients have been admitted to 
our ward for study and treatment, and 
of these it 1,500 or 
2,000 were examples of cerebral palsy 


Center 


is estimated that 


in one form or another. As we be- 
came more proficient in assessing cere- 
bral palsy on an out-patient or office 


admitted fewer 


relatively 


basis, we 
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studied 
“ases must, at present, contain a high 


patients, and our hospital 


percentage of adolescent and 
adult individuals. 
As our 


young 
experience grew, we de- 
veloped a more and more anatomical, 
physiological ap- 
Dr. Crothers’ 
in the anatomical side is ex- 


and 
proach to the disease. 


psyehologieal, 


interest 
emplified by large numbers of pneu- 
moencephalograms done and_ studied 
under his direction. He pointed out 
the changes in size of the ventricles 
which accompanied cerebral damage 
of varying degree, and the changes in 
position of the ventricles incident to 
unequal injury to the 
early in the period of rapid growth. 
Dr. Elizabeth Lord our first 
psychologist, and her studies into the 
psychopathology of cerebral palsy still 
fundamental to the disease. 
She pointed out that in cerebral palsy 
the 
tween 


hemispheres 


was 


remain 
correlation usually obtained be- 
1.Q. and edueability did not 
hold, and that a much more searching 
appraisal was required to describe the 
learning capacity following cerebral 
injury or maldevelopment. In brief, 
she explored defects of attention, of 
perceptuo-motor capacity, of abstract 
synthetic capacity, and found in these 
fields a fruitful explanation of eduea- 
tional failure. The yvounger children 
showing such difficulties she classed as 
potential educational failure. 

I became interested in the postural 
aspects of cerebral palsy, and after 














study of the German literature on the 
subject, have been interested in the 
meaning of tonie neck reflexes and 
neck righting reflexes. Normally pres- 
ent in early infancy, such reflexes 
should he suppressed by the develop- 
ment of more adult postural patterns 
in the forebrain by the end of the first 
year. The persistence of such pat- 
terns bespeaks a degree of decerebra- 
tion inconsistent with well-controlled 
voluntary motor activity. The emo- 
tional aspects of cerebral palsy have 
interested us all, and at your meeting 
in New York early this year, Dr. 
Crothers detailed for you his concept 
of the delayed or inhibited adolescent 
rebellion common in this disease. Dr. 
Meyer, who has taken Dr. Lord’s place 
as psychologist, has amplified the lat- 
ter’s work and has pointed to its in- 
fluence in emotional development. In 
addition, she has lately described very 
fully the effects of poverty of experi- 
ence on personality development in 
cerebral palsy. While such observa- 
tions were not made on the older indi- 
viduals in our material, it is obvious 
that her thesis is a general one and 
can be assumed to have been operative 
in the more severely handicapped 
children. 

Physiotherapy seemed to us to be 
the probable answer to cerebral palsy 
when we began caring for the patients, 
and we have had extensive experience 
with it in all types of eases. Braces, 
casts, and other apparatus have been 
used in some individuals, and ortho- 
pedic operations in a moderate num- 
ber. Neurosurgical operations have 
been tried in a few individuals, either 
on the tracts or on the premotor cor- 
tex. Electroencephalographie studies 
have been made in the past nine or 
ten years with gradually increasing 
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frequency, and it is possible that 
enough eases have been so studied as 
to allow of some assessment of the 
predictive value of the method. 

The work of Magoun on ‘‘ Inhibition 
and Facilitation of Muscle Tone,’’ re- 
ported at vour spring meeting, was 
not published when our ease collection 
was made. It should be possible, with 
the help of the ease histories and 
pneumoencephalographie studies that 
we have collected, to attempt an assess- 
ment of his ideas in relation to clinical 
eases. We all remember individuals 
with striking changes in muscle tone 
which seem to fit into his hypothesis, 
but so far no systematic appraisal of 
any large clinical material in such 
terms has appeared. 

Our feeling is that no comparable 
group of cases exists, either from the 
point of view of age or completeness 
of preliminary study. With your 
help, Dr. Crothers is now undertaking 
a follow-up of as many cases as can 
be found. Sinee the study is needed, 
it is not possible to say what its re- 
sults will be, but a few of its aims may 
be suggested. What are the long-term 
prognostic values of pneumoencepha- 
lography? Are persistent primitive 
postural patterns which persist in the 
second or third year ever develop- 
mentally suppressed? Are the psy- 
chological disabilities described by Dr. 
Lord as potential educational failure 
always permanent? What motor defi- 
cits have persisted and what psycho- 
logical assets are required for a suc- 
cessful adolescent rebellion? What 
influence has physiotherapy appeared 
to have on motor defects of various 
types? How many of our children 
are now gainfully employed, and in 
what employment have they been able 
to maintain themselves? How many 
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ean be a help to their homes? How 
many are totally dependent? What 
types of emotional stress are common 
and what factor in their genesis can 
we describe ? 

We think we know the answer to 
some of these questions, but we have 
never had the leisure to pursue a sys- 
tematic appraisal of our results. The 
importance of such an appraisal to the 
understanding of cerebral palsy is ob- 
vious, but, in addition, if carried out 
by Dr. Crothers, who knew and re- 
members many of the parents well, 
its value will be increased. You have 
already given him a mandate to go 
ahead and he is in the organization 
stage of the investigation. We are 
hoping for funds from the U. 8S. Pub- 
lie Health Service to supplement the 
gift already made for this purpose, for 
such a study will require not only a 
salary for the chief investigator but 
should also envisage expenditures for 
social service and secretarial help, psy- 
chological appraisal, hospitalization, 
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electroencephalography, and other 
medical help. Finally, such a study 
always attracts students in related 
fields. We already have a fellow from 
Queens Square who has taken on as a 
project a study of the behavior aspects 
of acquired hemiplegia in infaney and 
early childhood. He has already 
found records of over 200 such eases, 
and arrangements are in progress for 
contacting and studying as many as 
possible of these cases. Since his stay 
will be only a few months, it will be 
impossible to complete the entire 200. 
He is interested in the problems be- 
cause of the frequent use of hemi- 
spherectomy in England as therapy 
for behavior problems arising in such 
cases. 

Such then are our plans and hopes. 
It will necessarily be some time before 
we can present much in the way of re- 
sults. I rather foresee that those who 
have done well will be hard to find, 
and that the more thorough we can be 
the more representative our results. 
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NE of the fundamental objectives 
O of a democratic society is the 
realization of the greatest potentiali- 
ties of each individual in erder that 
the responsibilities of mature citizen- 
ship may most effectively be met. To- 
ward the achievement of this end, the 
Mideentury White House Conference 
centered its activities about ‘‘how we 
ean develop in children the mental, 
emotional, and spiritual qualities es- 
sential for individual happiness and 
responsible citizenship, and what 
physical, economic, and social condi- 
tions are deemed necessary to this 
development.’’ 

Optimal health for every individual 
is fundamental to the ultimate reali- 
zation of these objectives and is gen- 
erally regarded as an inalienable right 
of all sections of the population. The 
World Health Organization has sug- 
gested that optimal health be inter 
preted broadly as ‘‘a state of complete 
physical, mental, and social well-being 
and not merely the absence of disease 
or infirmity.’’ In this sense, the ex- 
tension of preventive health services, 

*This is one of a number of papers pre- 
pared at the request of the Technical Com- 
mittee on Fact Finding of the Midcentury 
White House Conference on Children and 
Youth, FSA Building, 4th and Independence 
Ave., S.W., Washington 25, I wl These 
papers were reviewed by the Committee for 
use in its work, although Conference pro- 
cedures were not designed to provide for 
official approval. 


**Professor of Pediatrics, University of 
Illinois, College of Medicine 





which was a major health objective of 
the first half of the twentieth century, 
hecomes only one feature of a more 
positive health program for infants 
and children which assures each indi- 
vidual complete health supervision 
progressively from prenatal life 
through adolescence. In the latter 
half of the twentieth century, the im- 
plementation of this program should 
become a reality. 

The health record of infants and 
children during the past several dee- 
ades as measured by morbidity and 
mortality figures has been remarkably 
improved. Advances in the fields of 
bacteriology, epidemiology, immunol- 
ogy, publie health, chemotherapy, me- 
tabolism, and nutrition have made 
great contributions to the reduction of 
infant and childhood mortality from 
the common infectious, metabolic, and 
nutritional disorders. In the face of 
these advances, the morbidity and 
mortality from accidents, neoplasms, 
and emotional disorders become more 


Thus, 


health supervision must ever be dy- 


prominent as health hazards. 


namie and alert to shifting emphases 
which challenge present practices and 
demand new approaches. Certainly, 
the control of these disorders cannot 
be achieved by broad application of 
single techniques such as immuniza- 


tion. Rather, the character of health 
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problems today demands careful, close, 
skilled, individual supervision as a 
hasis for a constructive program. 

The greatest challenge to current 
practices in infant and child eare in 
the United States today is the inereas- 
ing recognition of the magnitude of 
the problem of mental ill health in our 
population. Certainly, the facts that 
one million children attending public 
schools today will spend some part of 
their lives as patients in mental hospi- 
tals, that more than half the patients 
in hospitals on any given day—some 
600,000—are mental patients, that two 
million men were either rejected or 
discharged by the Armed Services be- 
cause of neuropsychiatric disorders 
during the military mobilization of 
World War II, all portend serious 
consequences to our culture unless this 
trend is minimized. The additional 
burden of subclinical emotional dis- 
orders, which to some extent handicap 
a large proportion of our population, 
is immeasurable and adds greatly to 
the dissipation of human_resources. 
Since emotional disorders, regardless 
of the age at which they are manifest, 
reflect the background of the indi- 
vidual’s total development, any meas- 
ure designed to minimize their inci- 
dence must be projected into the early 
eare of infants and children. 

In the light of this background, the 
health supervision of infants and ehil- 
dren must be re-evaluated and a con- 
structive program and practices pro- 
jected. Fundamental to a really ef- 
fective program is continuity of care 
by well-trained professional personnel 
whieh provides an opportunity to ob- 
serve the longitudinal development of 
the child. Such continuity facilitates 
effective guidance which is dynamic 
while providing an opportunity to de- 
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tect incipient disorders—physical or 
emotional—promptly in order to mini- 
mize their hazards. <A desirable by- 
product of a program of this charac- 
ter will inevitably be the development 
of more information on the early 
manifestations of all threats to the 
health of the individual. 

Because he encompasses the disci- 
plines of medicine, human develop- 
ment, and to some extent social work, 
education and 
fields touching upon child care, the 


psychology, related 
physician is destined to play the cen- 
tral role in the implementation of any 
program of health supervision of in- 
fants and children. This necessitates 
a change in pediatrie education, which 
must adapt itself from teaching cen- 
tered largely about the sick child to 
that of total health of children, with 
an emphasis on the physician’s role in 
Evidence that 
pediatric education is inereasingly 


health supervision. 


adopting this emphasis is evident from 
the improved orientation of recent 
medical graduates. That medical edu- 
cation has not provided this orienta- 
tion in the past was demonstrated by 
the American Academy of Pediatrie 
Survey of Child Health Services and 
Pediatrie Education which found that 
of the general physicians who provide 
75 per cent of the medical supervision 
of infants and children, 50 per cent 
have had less than one month’s train- 
ing, beyond medical student days, in 
the care of children. Since postgradu- 
ate training provides the most practi- 
eal and informative training in child 
care, this represents a significant de- 
feet indeed. Although the general 
physician spends approximately 30 
per cent of his time caring for chil- 
dren, 66 per cent of this time is devoted 


to earing for sick children as econ- 
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trasted to the pediatrician who spends 
only 43 per cent of his time caring for 
sick children and 54 per cent of his 
This is 
a reflection of the difference in eduea- 


time earing for well children. 


tion and emphasis in postgraduate 


training. Certainly, a concomitant of 
changing pediatric education in teach- 
ing centers must be a comprehensive 
program of postgraduate education 
designed to reach all physicians pro- 
viding care to children. 

There seems to be general agreement 
that child in the 
United States should be receiving con- 
That such 
supervision, even with present quali- 
in distribu- 
for 


every infant and 


tinuous health supervision. 


tative defects, is uneven 
tion and lacking in continuity, 
significant numbers of the young pop- 
the 
A realistic objective 


ulation, was demonstrated in 
Academy study. 
is the improvement of these services 
quantitatively and qualitatively to 
make them adequately available for 
all. 

The precise pattern which total 
health supervision will follow cannot 
be entirely stated at present and it is 
unlikely that any single pattern will 
ever apply to all situations. Certain 
changes over what has constituted 
‘*well-baby or well-child’’ supervision 
are highly desirable, however. Par- 
ticularly the current concept of the 
well-baby clinie, which cares for the 
infant only when he is well and refers 
him during 
which does not provide an opportunity 


elsewhere illnesses, or 
for home visits and an evaluation of 
the entire family constellation, is not 
fulfilling its funetion well. Ulti- 
mately, these elinies—whether con- 
ducted by voluntary or publie agen- 
cies—must become the proving ground 


broad programs of 


for 


developing 
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child care which will inelude super- 
vision which is complete and continu- 
ous. Certainly, these clinics must be- 
come the training centers for physi- 
and all professional workers in- 
terested in the children in 
order that they may learn to function 
effectively together and to know how 
each discipline may contribute to total 


cians 


eare of 


care. 

These clinie activities which provide 
service as well as demonstration pro- 
grams should not in any way be inter- 
preted as a threat to the practicing 
physician. The relative lack of avail- 
ability of all professional personnel, 
the training adequate 
numbers for some years to come, and 
the general pattern of distribution of 
medical care in the United States indi- 
cate that care rendered by the practic- 


problems of 


ing physician will be the fundamental 
unit in health supervision. This em- 
phasizes all the more the importance 
of his training in child care, of foeus- 
ing his interest on child-rearing prac- 
tices, of providing him with ‘‘guid- 
anee’’ capacities to assist in attaining 
optimal health for every family. The 
physician, by virtue of the fact that 
he is the one person qualified to see 
the child during health as well as ill- 
ness, and in the home as well as in the 
office or clinic, is ideally situated to 
fulfill this role. In this process, even 
when he is not working in a elinic 
setting, ways must be found to make 
more readily available to him the serv- 
ices of the public health nurse, nu- 
tritionist, social worker, occupational 
therapist, physical therapist, dentist, 
psychologist, and all necessary con- 
sulting services. The fact that fami- 
lies may find it possible to pay for a 
portion of these services should not 
deprive them of services available to 
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those considered indigent. In our 
programs for handicapped children, 
we have gone a long way toward a 
realization of these objectives. Our 
children without crippling defects do 
not deserve less. 

It must be recognized that effective 
health supervision, designed to main- 
tain optimal health of the individual, 
must be provided individually. The 
techniques of preventive medicine 
which may be applied en masse do not 
provide an opportunity to consider 
the problems of the individual child 
and parents adequately. This is par- 
ticularly true in the sphere of emo- 
tional Even educational 
activities for parents must be under- 
taken with considerable care, always 
with provisions for discussion of indi- 
vidual problems. By these standards, 
the busy clinies and practitioners’ of- 
ficees in which children, parents, and 
professional staff alike are harassed 
by the pressures of time are distinctly 
unsatisfactory. Hence, conventional 
vardsticks for determining standards 
of adequate professional services no 
longer apply. It is obvious that in- 
ereased numbers of all professional 
personnel earing for children will be 
necessary. Pilot studies to determine 
personnel requirements and the facili- 
ties for training should have a high 
priority at this time. 

With these 
background, we may proceed to a con- 
sideration of practices designed to pro- 
health supervision for infants 
and children. For purposes of pres- 
entation, these will be presented with 
In fact, 
however, there is no sharp delineation 


problems. 


general comments as 


vide 


reference to age periods. 


of practices related to specific ages; 
rather a longitudinal blending of these 
practices serves the best interests of 
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developmental supervision of infants 
and children. 
PRACTICES IN THE HEALTH SUPERVISION 
OF INFANTS AND CHILDREN 
PRENATAL 
Introduction.—The health 
vision of the infant optimally has its 
During 
this period, preparation of the entire 


super- 
origin in the prenatal period. 
family for child rearing should take 


It should eventually be our 
goal to develop educational practices 


place. 


and guidance of the emotional develop- 
ment of children which will, as they 
prepare 
more effectively for parenthood. 
There is general agreement among 
many professional people, that an em- 


approach maturity, them 


phasis in our culture has developed 
which to some extent relegates child- 
bearing and child rearing to an in- 
ferior role. Obviously, a shift toward 
a more wholesome emphasis can occur 
only after a realization of the long- 
term impact of this trend by leaders 
in our national life and by all profes- 
sional people and groups concerned 
with human relations in the broadest 
sense. The responsibility for attain- 
ment of a more wholesome philosophy 
concerning child rearing is not the 
vested interest of any single profes- 
sional group; it is a responsibility of 
our entire people. The White House 
Conference emphasized this responsi- 
bility and made suggestions for re- 
medial measures. In this light, spe- 
cific problems related to the prenatal 
period may be discussed. 

Emotional Problems of Parenthood. 
—Regardless of background, all pros- 
pective parents face problems concern- 
ing personal adaptation to a new rela- 
tionship. This is particularly true of 
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prospective parents anticipating the 
birth of a first baby. Adequate facili- 
ties to assist each family, whether the 
problems require counselling service 
or extensive psychotherapy, should be- 
come generally available. The precise 
pattern for providing such facilities 
is not entirely clear, but adequate 
demonstration programs exploring the 
feasibility of such services have heen 
developed to point the way toward a 
realistic implementation of desirable 
programs generally. 

During this phase of development, 
any program must intimately involve 
the obstetrician and obstetrie services. 
Since obstetricians in private practice 
provide a large percentage of the ob- 
stetrie care of the nation, it is im- 
portant that obstetrie training pro- 
grams inereasingly encompass the 
teaching of emotional problems relat- 
ing to childbearing. The pressures of 
time on the practitioner have thus far 
tended to cause a considerable neglect 
of these problems. The pattern of 
obstetrie practice has emphasized 
physieal eare in pregnaney predomi- 
nantly. It is unlikely that we can at 
any time in the near future train ade- 
quate numbers of physicians who prac- 
tice obstetrics to encompass all of these 
functions individually. 

Because of these practical problems 
relating to the obstetric physician's 
care for the emotional problems of 
pregnancy, it seems likely that centers 
staffed by properly trained personnel 
in various of the health professions 
will be developed. These eould be uti- 
lized by the practicing physician to 
supplement his obstetrie care and 
should also be adequate to render com- 
plete obstetrie service to those requir- 


ing them. Programs. such as the 


Cornelian Corner in Detroit, the Roch- 





OF PEDIATRICS 


ester Child Health Study Project, and 
various of the prenatal counselling 
services which have developed in rela- 
tionship to rooming-in programs for 
newborn infants, have demonstrated 
the effectiveness of work during the 
prenatal period. 

In projected prenatal centers, the 
minimum requirements must be com- 
petent obstetric, pediatric, and psy- 
chiatrie consultants, in addition to 
nutritionists, social workers, public 
health, obstetrie and pediatrie nurses, 
and health edueators. Particular care 
must be exercised in the seleetion of 
personnel to reeruit individuals who 
have a wholesome sensitivity to pa- 
rental problems combined with an ap- 
propriate perspective of the contribu- 
tion of each discipline represented on 
the professional team to the common 
goal. An immature, inexperienced 
professional worker may throw a po- 
tentially effective program into dis- 
repute by attempting to prove that his 
or her profession has the major con- 
tribution to make to the family. The 
selection of personnel for training 
purposes on the basis of individual 
adaptability is of primary importance. 

Whether these programs develop 
under private or publie auspices 
should be determined by community 
needs. It is likely that for many years 
to come, we will observe their develop- 
ment under both. These services 
should be sufficiently available so that 
no family arrives at parenthood with- 
out an opportunity to resolve its prob- 
lems relating to child rearing. 

Because of their importance in pre- 
natal, neonatal, and infant care, cer- 
tain problems of special current inter 
est in relationship to prenatal prepa- 
ration will be touched upon. An ade- 
quate program of prenatal prepara- 
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tion should provide instruction in the 
physieal eare of infants. Also social 


services may be employed to assist 
with specifie problems concerning the 
birth of the baby, whether these he 
cultural, economic, housing, legal, or 


While 
extent be accomplished during the ly- 


otherwise. this may to some 


ing-in period, the time available is 
generally inadequate and the many 
anxieties harbored by parents regard- 
ing their capacity to care for an in- 
fant may be resolved effectively much 
Also, the father 
brought into the program advantage- 
His role, it 
been demonstrated, should most effee- 


earlier. may be 


ously at this time. has 
tively be in the direction of psyeho- 
logie support to the mother as well as 
in assistance with the physical care of 
the infant. 

During this period preparations 
may be understaken to form the basis 
for a rooming-in program. Rooming- 
in for the newborn infant is generally 
regarded to be a step forward in estab- 
lishing a more wholesome relationship 
the infant and 
Again, the father has been intimately 


hetween parents. 


involved in these programs. It must 
he emphasized that the success of a 
rooming-in program is dependent up- 
on the preparation of both parents and 
staff for it. 
adequate, the program may fall into 
The existing 
programs has hinged on this prepara- 
Where inadequate prepa- 
ration for rooming-in has been made, 


If this preparation is in- 


disrepute. suecess of 


tion period, 


as occurred on one private obstetric 
service, less than 5 per cent of families 
availed themselves of this service. 

rooming-in 


Somewhat related to a 


service are newer programs concerned 


with the emotional aspects of child- 
birth. 


Programs providing for ‘‘nat- 
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ural childbirth’? and the exploration 
of obstetric anesthetic and analgesic 
agents of various types require con- 
determine 


tinuing investigation to 


which may most advantageously be 
employed from the standpoint of emo- 
tional impact as well as maternal and 
infant morbidity and mortality. The 
basis for breast feeding of the infant 
may be developed at this time also. 
Considerable investigation remains 
to be done in the area of psyechoso- 
which 
may have an important bearing on the 
development of infants and children. 
That vomiting in pregnaney may re- 
flect emotional problems 
has been appreciated for some time. 


matic problems of pregnancy 


signifieant 


The relationship between toxemias of 
and 
further exploration. 
related to these investigations must be 
individual 
psychotherapy as indicated. Although 


problems 
Closely 


pregnaney emotional 


merits 
provisions for adequate 
much of the prenatal program can be 


undertaken in groups by ¢lassroom 


and discussion techniques, provision 
must always be made for individual 
discussion and guidance or therapy. 
This should be true for prospective 
fathers as well as mothers. 

Physical Care.—It might 


seem unnecessary to discuss adequate 


perhaps 


physical care during pregnancy in re- 
health 
Hlowever, since disorders, sueh as tox- 


lationship to supervision. 
emias of pregnancy, hemolytie disease 
of the result 
group between 


newborn as a of blood 
incompatibilities 
infant, 


orders, and maternal infections, may 


mother and nutritional dis- 
have serious consequences on the fetus 
and infant, prophylactic 


care and prompt therapy are essential 


adequate 


to a complete program. The assurance 


that physical care is completely ade- 
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quate relieves many potential parental 
in Regular ob- 
stetrie visits with frequent 


anxieties pregnancy. 
measure- 
ments of weight and blood pressure, 
serologie tests for syphilis and blood 
urinalyses are 
The uneven 
distribution of 
reflected in the 
in maternal and newborn morbidity 


and frequent 


basie to such supervision. 


groups 
geographic obstetric 
services is variation 
and mortality in the various states. 
More adequate distribution of services 
would significantly lower nationwide 
maternal and infant morbidity and 
mortality rates. 
Nutrition.—Studies 


have indieated 


that inadequate maternal nutrition 
during pregnancy is attended by 
hazards to the fetus. This has not 


been borne out entirely in studies of 
to nutritional 
Certainly enough evidence 


populations subjected 
privation. 
is now available to indicate that it is 
not sound to permit maternal under- 
nutrition, since it is recognized that 
the fetus may receive nourishment at 
the expense of the maternal organism. 
Such undernutrition does not enhance 
the mother’s capacity to care for her 
Educational 

nutrition 


opportunities 
the 
advantageously 


infant. 


coneerning for entire 


family also be 


undertaken at this time. 


may 


Prematurity and Postmaturity.— 
Because it is the greatest single cause 
the 


time, prematurity merits special con- 


of infant mortality at present 


sideration. Until recently, major em- 
phasis has been placed on metabolic 
investigations of prematurity in order 
to reduce the mortality of premature 
infants. These efforts have had a de- 
sirable effect; further efforts to define 
more clearly the causes of death in 
premature infants will have a salutary 
effect. 


However, a more fundamental 
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approach centers about reducing the 
incidence of prematurity. 
nificant to observe that little is known 
concerning specific causes of prema- 


It is sig- 


turity. As such information develops, 
it will undoubtedly influence prenatal 
eare significantly. Recently, prolon- 


gation of pregnaney (postmaturity) 
has also been demonstrated to be asso- 
ciated with inereased hazard to the 
fetus and newborn infant. <A_ better 
understanding of this problem is also 


awaited by elinicians. 

INFANCY 

Introduction —The 

ceptance of regular health supervision 
for infants is in distinet contrast to 
This supervision, 
whether provided by an_ individual 
practitioner an infant welfare 
clinic, has in general been concerned 
more with measures,”’ 
such as feeding instructions and im- 
munization rather than with total care. 
Attention to the emotional develop- 
ment of the infant has particularly 
been lacking; indeed, many programs 
of infant violated funda- 
mental mental hygiene. 
The great time which 
provide no opportunity for parents 
to diseuss problems concerning the 
development of the infant or child is 
a serious defect of present infant care. 
The relative lack of training and inter- 
est of physicians and other profes- 


increasing ac- 


other age periods. 
or 


‘* preventive 


sare have 
precepts of 


limitations of 


workers has also been a con- 


tributing factor. 
tion, both in the physician’s office and 


sional 
Serious considera- 
in clinies, should be given to spacing 
visits less frequently, but for longer 
individual until more ade- 
quate facilities become available. 
Physicians with more adequate train- 
ing can employ even limited periods 


sessions 
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more effectively. Continuity of care, 
previously emphasized, can also serve 
to facilitate acquisition of information 
and guidance which may be provided 
The utili- 
zation of social workers, nutritionists, 


even within limited time. 


and public health nurses should be 
available to the practicing physician 
as well as to the clinie physician as 
he finds it desirable to employ these 
professional services. 

A forward-looking program of 
health supervision must reflect a prac- 
tical application of a dynamic philos- 
ophy of growth. An appreciation of 
the developmental patterns of infants 
and children must become part of the 
professional equipment of every 
worker in this field. In the light of 
this philosophy, some specifie practices 
of infant care will be considered. 
assessment 
of the physical, mental, emotional, and 
social progress of each infant is fun- 
damental to adequate health super- 
vision. While genetic factors play 
some role in determining growth and 
developmental patterns, it is now well 
aecepted that these patterns are con- 
siderably influenced by postnatal fae- 
tors. The interrelationships among 
these areas of growth become increas- 
ingly apparent; thus physical factors 
may exert profound influence on emo- 
tional growth and vice versa. Tech- 
niques for evaluating growth and de- 
velopment in all spheres must be re- 
fined, particularly in the assessment 
of mental, emotional, and social 
The evaluation of physical 
growth by methods developed by vari- 
ous investigators is generally much 
more satisfactory. A valuable pro- 
gram for developmental supervision 
of infants which also provides for 


Development.—Regular 


growth. 
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physieal care has been presented by 
Aldrich and Hewitt." * 

Sinee the behavior of man is differ- 
entiated from lower animals largely 
beeause of the development of -his cen- 
tral nervous system, detailed examina- 
tion of neurological development is 
important. Detailed assessment early 
in life may provide the basis for a 
decision whether neurological 
disorders are congenital or acquired 
in origin. The possibility that parents 
will be provided a false sense of se- 
curity concerning the developmental 
progress of their infants is minimized 
by adequate early examination. 


as to 


Examination of the central nervous 
system in early life depends primarily 
on the observation of primitive reflex 
patterns and the orderly development 
from relatively mass movements to 
more complex and differentiated pat- 
terns of neuromuscular integration in 
a cephalocaudal direction. No obser- 
vation of an infant or child is complete 
objective recording of 
activity from which 
Thus suck- 


without an 
neuromuscular 
progress may be judged. 


ing, rooting, and tonie neck reflex 
activities in the newborn infant are 
important observations. The time- 


table of the appearance of smiling, 
head control, oculomotor control, vo- 
calization, sitting, creeping, standing, 
and walking, all have significance in 
developmental assessment. None of 
these criteria are of significance as iso- 
lated considerations; the pattern must 
be considered totally. Skill in inter- 
pretation of these patterns requires 
intensive training. 

The orderly pattern of neuromuscu- 
lar development has caused some in- 
dividuals to regard this as an inevita- 
ble accompaniment of maturation 
which is not subject to influences other 
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than time. The classie studies of Spitz 
and others have amply demonstrated 
that failure to provide a stimulating 
the 
warm, human experiences will not only 


environment in form of loving, 
produce manifestations of neuromus- 
but 


Health supervision 


cular retardation, physical dete- 
rioration as well. 
in this period should, therefore, 


age 
provide warm relationships, whether 
the infant is in the home, hospital, or 
an institution. The facet that develop- 
mental patterns are subject to influ- 
ence may reflect the fact that neuronal 
projections are not fully developed at 
birth as Conel has demonstrated. 
Thus, use may exert considerable in- 
fluence on physiologic and_ possibly 
even anatomic development of the cen- 
tral nervous system. 

The the 


nervous system of the young infant to 


susceptibility of central 
external influences and its adaptabil- 
ity may perhaps provide some biologic 
explanation of the importance of the 
of the 
Psychiatrists have long 


early emotional environment 
young infant. 
been cognizant of the significant effects 
of this early period on fulure emo- 


tional development of the individual. 


Indeed, many emotional problems in 
children and adults may have their 
origins to some extent in rigid, im- 


personal care and emphasis on ‘‘train- 


ing’’ in early life which medieal prae- 
tices tended to foster in recent dee- 
ades. A wholesome trend is therefore 


emerging in infant eare to provide for 


the individuality of each infant with 


full respect to his developmental pat- 


terns and the attitudes of parents. 


Rooming-in programs have already 


heen discussed as one aspect of a 


wholesome parent-infant relationship. 


Breast feeding—both to provide a 


species specific, biologically desirable 
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food and to provide a close mother- 


child relationship—should be eneour- 


and become more widespread. 


In a period of transition, it is wise 


aged 


to caution against pressing mothers 
who are psychologically inadequately 
prepared to breast feed their infants 
into doing so, lest one defeat the de- 
sired objective. Greater anxiety and 
even hostility may develop under these 
circumstances. 

In general, it is now agreed that it 
is desirable to encourage parents to 
exercise a more understanding, per- 
missive attitude toward their infants 
and children than has heretofore pre- 
vailed in our culture. Understanding 
and respect, both from the standpoint 
cerebral 
formanee, for developmental patterns 


of neuromuscular and per- 


should prevail. In the process of edu- 
eation of professional personnel and 
parents toward this point of view, en- 
thusiasm has, on occasion, displaced 
reason with the result that an impres- 
sion that parents play no positive role 
in the child’s development has become 
prevalent. Disturbance in sleep hab- 
its during the latter part of the first 
vear of life is an example of the end 
results of such misinterpretation. 
Rather, parents optimally are secure 
figures with individuality and whole- 
some spontaneity in their relationships 
with children. Certainly, satisfactory 


identification with parental figures 
does not develop unless parents can 
adequately provide stimulation for the 
growth of the child which does not ex- 
ceed his eapacities. Individual con- 
ferences providing an opportunity to 
diseuss all parental problems relating 
to child 


hurried atmosphere is basie. 


rearing in a receptive, un- 


No broad 


edueational program can obviate the 


need for individual conferences. 
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With understanding attitudes, many 
specific problems of infant care 
are managed more appropriately by 
This should parallel a 
gram of ‘‘anticipatory guidance’’ in 
which parental mini- 
mized by providing an explanation of 
developmental patterns 

Thus, during the rapid 
weight gain and relatively great food 
intake of the first year, explanations 
anticipating periods of ‘‘physiologie 


parents. pro- 


anxieties are 


forthcoming 
and problems. 


anorexia’’ of the second year may be 


given. Bowel and bladder eontrol and 
guidance to facilitate such control may 
avoid difficulties. These discussions 


provide excellent opportunities to 
learn of parental attitudes, to provide 
insight into the developmental proe- 
esses of the child, and to encourage a 
reorientation toward bodily funetions 
generally. As a result, parents may 
develop a better relationship with the 
child in such areas as sex education. 

Since emotional problems in early 
life manifest themselves as disturb- 
ances of physiologic function fre- 
quently, such disorders as colic, vomit- 
ing, constipation, diarrhea, and irrezu- 
lar sleep patterns should cause the 
physician to assess the family relation- 
In these disorders, a visit to 
the home may be particularly inform- 
Parental may 
be observed more intimately; the role 
of siblings may be evaluated 
fully. To support an adequate 
mother-infant relationship, it is in- 
creasingly clear that paternal support 


ships. 


ative. relationships 


more 


to the mother—even though it does not 
involve direct physical eare to the in- 
fant—is of considerable value in main- 
taining a desirable relationship. 

The advantages of breast 
feeding have been the 
National Research Council Committee 


Feeding. 
presented by 
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on Breast Feeding.’ If artificial feed- 
ing is necessary, it is believed desira- 
ble to simulate the breast feeding situ- 
ation as closely as possible. Parents 
should be provided adequate, practical 
instructions for the preparation and 
conduct of the feeding. That the nu- 
tritional requirements of infants can 
be met entirely and satisfactorily by 
artificial feedings is well established 
now. 

Special feeding preparations which 
claim to simulate breast milk are not 
Except in rare 
feed- 


necessary in general. 
instances, entirely satisfactory 
ings may be obtained by simple varia- 
tions and modifications of cow’s milk 
with the addition of vitamins A, D, 
and (, 

The tendeney to introduce semisolid 
into the infant’s diet earlier 
than the third month is unfortunately 
becoming more prevalent. No nutri- 
tional need for additional foods at this 
age has been adequately demonstrated. 
In addition, the introduction of spoon 
feeding at this early age is often be- 
yond the neuromuscular capacity of 
the infant. the signifi- 
‘ance of oral activities in infaney in 


foods 


Reeause of 


emotional development, feeding tech- 
which may 
have far-reaching consequences since 


niques are troublesome 
they promote anxiety of parent and 
infant. 
ing 


For similar reasons, the wean- 
undertaken 
indicates 


should be 
the infant 
readiness to give up breast or bottle 


process 


gradually as 


feedings. 
That infants have self-regulatory 
feeding patterns which are regular 


and rhythmie has been demonstrated 
by Aldrich and Hewitt. 
respect for these patterns has worked 


In practice, 


out very well except in unusual in- 


stanees in which a mother cannot ae- 
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cept the relative flexibility of the 
program. 
reduction in 


incidence of the acute infectious dis- 


Immunization.—The 


eases should not permit a relaxation 
in the application of immunization 
procedures. In many areas, relatively 
few infants and children are being 
adequately immunized. 

Reeent evidence has proved rather 
conclusively, in contrast to previously 
held opinion, that the newborn infant 
anti- 


is capable of manufacturing 


bodies. Partieularly because of the 
hazards of pertussis, immunization in 
the early portion of the first year is 
desirable. All 
munized to pertussis, diphtheria, teta- 
nus, and smallpox as a minimum. If 


infants should be im- 


the initial immunization is in the early 
months of life, a triple 
antigen (diphtheria, tetanus, and per- 
tussis) should be administered at the 


booster of 


end of the first year. Immunity 
should be maintained by similar 
booster injections during the pre- 
school, school, and adolescent years. 


Precise practices are subject to the 
individual 
as a general rule, however, frequent 


preferences of clinicians ; 
small booster doses are more effective 
immunity than are 
less frequent but larger doses. 


in maintaining 


In some regions, additional immuni- 
typhoid and 
typhus may be desirable. For families 
traveling into areas in which yellow 
and im- 
munization against these diseases 
should be undertaken. 


zations against fever 


fever cholera are endemic, 


Recently, the possible predisposure 
effects of injections to poliomyelitis 
has caused health departments to 
recommend postponing immunization 
during the poliomyelitis season. Until 
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contrary evidence is presented, this 
is probably a wise policy. 


PRESCHOOL 


Introduction—The preschool years 
are significant in the development of 
personality and social patterns. In 
addition, infectious disorders, particu- 
larly those of the upper respiratory 
tract, occur frequently. The latter 
offer an opportunity to observe the 
child in the home setting if continuity 
of care is assured. 

Emotional Development. — Because 
these years are characterized by the 
establishment of habit patterns and 
interpersonal relationships which are 
the essential factors in shaping per- 
sonality development, regular health 
supervision during this period should 
significantly focus on the emotional 
development of the child. 

Developments in our culture have 
not been conducive to providing whole- 
some environment for preschool chil- 
dren. The general demand for con- 
forming, mature behavior from young 
children has been one manifestation of 
this. The motor activity characteristic 
of children in this age period has been 
hampered by the trend toward urban- 
ization with more crowded living con- 
ditions. Potential harm results from 
thwarting this outlet. By 
contrast, the child in a rural environ- 
ment, while perhaps having adequate 
outlets for motor activities, often is 
subject to social isolation at a time 
when contacts with other children may 
be important in personality develop- 
ment. 

The individual physician and the 
entire professional personnel staffing 
clinies should be alert to these prob- 
lems in order to facilitate a good en- 
vironment. The role of an adequately 


energy 
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staffed nursery school serving as a 
guidance center in close collaboration 
with health personnel, clinies, and in- 
dividual physicians in both rural and 
urban deserves much broader 
exploration in this country. The op- 
portunity to observe the child at play, 
his relationships to his contemporaries, 
and staff discussions of developmental 
progress and problems which are ap- 
propriately presented to parents in 
turn are guidance opportunities which 
facilitate wholesome personality 
development and detect disorders at 
an early time. The study of adult 
personality disorders has demon- 
strated repeatedly the origin of many 
emotional disturbances in this age 
period which, by appropriate guid- 
anee, could have been avoided. Edu- 
cational activities concerning child de- 
velopment for parents and ample op- 
portunities for unhurried discussion 
of individual problems should be cen- 
tral features of health supervision at 
this age period. The nursery school 
ean offer these opportunities in part. 


areas, 


can 


Physical—Regular assessment of 
physical growth and development is a 
good index of the general health of 
the preschool child. Medical super- 


vision during acute infectious diseases 


to provide prophylactic and _ thera- 
peutic measures should be readily 
available. The observation of the 


child and parents during the minor 
and major illnesses which oceur dur- 
ing this age period provide an un- 
usual opportunity to observe the dy- 
namics of interpersonal relationships 
in the family. Parental anxieties may 
be highlighted ; overprotective tenden- 
cies may be noted; feelings of guilt 
about previous relationships with the 
child may become obvious. Thus, ade- 
quate care for the medical problem is 
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only one feature of medical care. 
Particularly important, especially dur- 
ing prolonged illness, is the avoidance 


of overprotection and infantilization 


which may develop, although some 
regression is to be anticipated. The 


full interpretation of these manifesta- 
tions may require psychiatric consul- 
tation in individual instances. 


SCHOOL YEARS 


Introduction.—The school years are 
generally considered to be the most 
healthful period of childhood. This 
reflects itself in the almost total ab- 
sence of organized health supervision 
for children of this age group with a 
few outstanding geographic excep- 
tions. While health as measured in 
terms of morbidity and mortality may 
be relatively good, few children attain 
their greatest potentialities during this 
period. Since this is a period of active 
learning, health supervision should be 
directed at making the child’s learn- 
ing experience as effective as possible. 
This requires a somewhat different 
emphasis in the physical examination 
and a more adequate concentration on 
the emotional problems relating to the 
school situation and the age period. 
Again, individual health supervision 
which is continuous from birth would 
be most advantageous. The orienta- 
tion toward school health in this light 
would shift from a concern with health 
examinations predominantly (since 
these would per- 
formed by the physician or agency 
providing the child’s total to 
one of introducing effective, progres- 
sive health education in cur- 
ricula, medical consultation in physical 
education programs, supervision over 
environmental and sanitary facilities 
(which from a health point of view 


be appropriately 
sare ) 


school 
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have been largely neglected), and the 
conduet of in-service training program 
for all school personnel which would 
offer orientation in child development 
The 


latter is largely lacking in our educa- 


to teachers and administrators. 


tional programs. Guidance and coun- 
selling facilities for faeulty and stu- 
dents should be an integral part of this 
program. During a period of transi- 
tion toward more adequate child care, 
health find it 
necessary to the 
individual health supervision of the 
child. 
is only a transitional, and not an ideal, 
In the light of this 
introduction, special problems of this 


school programs may 


encompass more of 
It is well to recognize that this 


type of program. 


age period will be considered, 

Physical. 
during these years and reflects general 
health The 
latter reviewed regularly. 
During 


Physical growth is steady 


and nutritional status. 
should be 
the latter 


preadolescent 


vears of this age 


period, growth spurts 
requiring special nutritional consider- 
health 


supervision during this age should em- 


ations may occur. General 
hody education for parents and child 
alike to anticipate both growth and 
Because of 
the 


years, certain phases of the physical 


early genital changes. 


special considerations in school 
evaluation will be singled out for spe- 
cial attention. 

Vision and Hearing.—Because they 
are so fundamental to effective learn- 
ing, objective assessment of vision and 
hearing should be undertaken and 
remedial measures implemented as in- 
dieated for every child. This involves 
the adequate 
screening techniques which can be ap- 
plied broadly to find those children 
who require more detailed examina- 


Studies 


development of more 


tion. which are in 


progress 
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should) provide sereening techniques 
which are both adequate and praetieal. 
This portion of the physical examina- 
tion may perhaps better be left to the 
health 
cially trained personnel and facilities 
Special educa- 


school program in which spe- 
may be concentrated. 
tional provisions for children who may 
profit from these should be available. 
An effort should be made to detect any 
background for disabilities 
and lack of educational progress which 


reading 


may have a sensory origin. 
Orthopedic. 
to determine 


Orthopedie evaluation 
the child 
neuromuscular 


whether an 


meet the skeletal and 
demands of a school situation should 
of minor 


he undertaken. Detection 


disorders is desirable and correction 
of these or allowance for them in the 
educational program should be made. 
Special attention should be given to 
the capacity of the child to take part 
in a general physical educational pro- 
Be- 


physical 


gram or in competitive athletics. 
cause of the importance of 
adequacy, especially for boys, in psy- 
chologie development, some insight into 


physical potentialities and their in- 


dividual differences should be pro- 
vided. 
Cardiovascular.—Relatively inade- 


quate information concerning cardio- 
vascular adequacy or inadequacy dur- 
ing childhood is available. The con- 
siderable increase in cardiac size which 
occurs during this age period merits 
detailed study 
implications. 


coneerning its 
practical rheu- 
matie fever increases in incidence dur- 
ing this period, 
eardiae function assumes considerable 
significance for this reason alone. The 
incidence of rheumatic fever also em- 
phasizes the importance of prompt at- 
tention to respiratory infections re- 


more 
Since 


evaluation of 


age 
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gardless of severity and the application 
of prophylactic measures as indicated. 
Under all cireumstances, cardiae evalu- 
ation should be undertaken only by 
those who recognize the hazards of 
emotional problems which may be en- 
gendered by repeated examination. 
Adequate consultation services may 
help to minimize the possibility of 
anxieties relating to cardiae function. 

Dental—The fact that permanent 
dentition makes its appearance during 
this age period, makes provision of 
adequate dental examination and re- 
parative work essential. The develop- 
ment of better methods of dental caries 
prophylaxis is awaited ; existing meth- 
ods such as a proper oral hygiene edu- 
cational program, nutrition, 
and good general health must be em- 
phasized. Recently, health officers 
have become favorably impressed with 
fluorination in control. 
Dental services, just as medical serv- 
ices, should have continuity and, there- 
fore, center about the individual den- 
tist whether in private practice, a 
clinie, or the school health program. 
The training of dental hygienists 
should assume greater importance as 
more adequate dental care facilities 
are provided. The orientation of the 
dentist toward prophylactic dental 
practices will undoubtedly require in- 
creases in dentists trained as well as 
modifying the educational content of 
their teaching. Orthodontie care must 
also become more generally available. 
Steps toward increasing the training 
of such specialists should be under- 
taken at the earliest possible time be- 
cause of the prolonged training period 
required for the development of ade- 
quate skills. The high incidence of 
rejections because of dental disorders 
during the military mobilization of 


proper 


water earies 
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World War II was a serious reflection 
on the lack of care of the permanent 
dentition during childhood. 

Emotional Development.—Emotional 
problems may interfere seriously with 
the learning process. The school situa- 
tion should be one of the positive 
in any mental hygiene pro- 
gram. Through an understanding of 
human behavior, skilled teachers can 
provide in terms understandable to 
the specific age group some compre- 
hension of emotional development and 
interpersonal relationships. This is ob- 
viously an intimate part of an educa- 
tional system rather than health super- 
vision, but is illustrative of the inter- 
dependence of all professional per- 
sonnel who work with children. Phy- 
sicians or psychiatrists who work with 
the child and family have much greater 
opportunities for suecessful function- 
ing if they also work with educators. 
Certainly the training of teachers 
should encompass preparation in the 
emotional development of children. 
Guidanee facilities available to child, 
parents, faculty, and physician alike 
should be developed in schools and 
work closely with health and social 
agencies. 


forees 


Accidents.—Accidental death is the 
greatest single cause of mortality in 
childhood. As a result, educational 
programs for parents and children 
should be developed for accident pro- 
phylaxis. Physicians particularly 
should play a more active role in de- 
veloping safer motor vehicle design 
and practices since vehicular accidents 
constitute the largest grouping of ac- 
cidents. Suggestions for the avoid- 


ance of accidents should become an 
activity of all health personnel as home 
visits are made. 
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ADOLESCENCE 


Health 


during adoleseenee has been the most 


Introduction. supervision 
neglected of all age periods preceding 
adulthood. This has been due in part 
to lack of education and also to a gen- 
eral confusion concerning whether the 
health of the 
supervised by the physician interested 


adolescent should be 
in adult patients or in voung patients. 
Sinee the physician caring for infants 
and children is concerned with active 
growth, it has come to be generally ae- 
cepted that the adolescent, because he 
too is characterized by rapid growth, 
should be cared for by the same per- 
sonnel. 

The changes in physical, physiologic, 
and emotional status during adoles- 
cence are profound and therefore merit 
Since the effee- 
tiveness of the adult depends to a con- 


special consideration. 


siderable extent upon the suecess with 
which he traverses adolescence, skillful 
guidance with attention to the prob- 
lems of each individual is fundamental. 
The general misunderstanding of ado- 
lescents in our culture tends to create 
feelings of inferiority and to cause 
them to be subject to ridicule. Wide- 
spread education toward a better un- 
derstanding of this age period is es- 
sential to correct this situation. 
Physical Care.—Adolescence is char- 
rapid growth in body 
Although the entire 
adolescence extends for 
several (from ‘‘ehildhood to 
adulthood’’), the ‘‘growth spurt’’ may 
predominate in a period of 


acterized by 
length and mass. 
period of 


years 


several 


months to several years. Careful 
supervision of the nutrition of each 
individual, particularly to be certain 
that protein, calcium, and vitamin D 
are adequate in the diet, is important. 


Unless nutrition factors are adequate, 
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be developed 


musele mass may not 
adequately. This may account for the 
relatively poor musculature of many 
of our young adults. It has been sug- 
gested that skeletal disorders such as 
slipped epiphysis and epiphysitis may 
have their origins in inadequate cal- 
cium and vitamin D intakes. The rela- 
tively high incidence of ‘‘adult’’ tuber- 
culosis during this age period may in 
part be due to inadequate dietary in- 
take. Certainly, these are not the so! 
considerations; adequate dietary in- 


e 
take of all essential food factors as- 
sures the attainment of greatest phys- 
ical potentialities. 

Keonomie factors relating to poor 
dietary intake must be appropriately 
considered in the health 
solutions are worked out for each fam- 
ily. Also to be considered are emo- 
tional and cultural patterns of the 
adolescent whieh predispose to inade- 


program as 


quate dietary habits when adequate 


food is available. 
general body 


Coneomitant with 


growth, sexual maturation occurs. 
Proper sex education in terms under- 
ehild should be 


progressive and prepare the way for 


standable to each 
understanding these changes as they 
oceur. 
given to the individual variations of 
these 


Particular emphasis should be 


the chronologic age at which 
Care- 


any 


changes make their appearance. 


ful physieal examinations for 


genital and endocrine abnormalities 
for which a predisposition exists at 
this period should be undertaken. 


Hyperthyroidism may be misinter- 
preted as a purely emotional problem 
unless skillful evaluation is periodi- 
eally performed. 

Emotional Development.—The emo- 
tional development of this period pre- 
pares the adolescent to assume his role 
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as a mature citizen in our society. 
The specific problems of accepting 
one’s own physical status and adjust- 
ing to it are often attended by anxie- 
ties which appropriate psychologic 
guidance can help to resolve. The 
establishment of heterosexual rela- 
tionships by each adolescent is also at- 
tended by individual problems. 
Greater independence associated with 
separation from parents and increasing 
concern over real problems of the out- 
side world are often most difficult in 
a culture which frequently overpro- 
tects the adolescent only to precipitate 
these problems upon him abruptly at 
a later date. The idealism often ehar- 
acteristic of the adolescent and so often 
subject to ridicule represents a whole- 
some tendeney by which the individ- 
ual’s role in society becomes estab- 
lished. In general, adolescents should 
be encouraged to assume both intel- 
lectual and practical responsibilities 
gradually with due allowance for mis- 
takes which are part of ‘‘ practicing at 
being grown up.’’ Health supervision 
in the elinie or the physician’s office 
can encourage this gradual progres- 
sion toward maturity. Psychiatrie and 
psychologic consultation services 
should be readily available for individ- 
ual problems. If there has been longi- 
tudinal observation of the development 
of the child, well-trained professional 
personnel can anticipate to a consider- 
able extent the character of problems 
which will develop in adolescence. 

A neglected phase of adolescent care 
has been a program for providing the 
adolescent with an understanding of 
interpersonal relationships. Experi- 
mental programs in education designed 
to provide both teachers and pupils 
with an understanding of why they 
behave as they do should ultimately 


PROGRESS 649 





give us some indication of how the 
daily experiences of the adolescent can 
be employed to teach an understanding 
of human behavior. If effectively 
done, this should ultimately contribute 
adults to our population who ean sue- 
cessfully adjust to the responsibilities 
of citizenship and assist others in do- 
ing the same. 


AVAILABILITY OF HEALTH SUPERVISION 
FOR INFANTS AND CHILDREN 


Although the availability of health 
supervision for infants and children 
is changing rapidly, it is appropriate 
to review these services at the time of 
the American Academy of Pediatries 
Study of Child Health Services. At 
that time, it was found that 2,013 of 
the 3,067 counties in the United States 
were without any well-child confer- 
ences. Of children under 5 years of 
age, 31 per cent (4,364,164 children) 
resided in the counties without such 
conferences. It was generally observed 
that these programs were concentrated 
in metropolitan areas; in some states, 
practically no well-child conferences 
are conducted outside of metropolitan 
centers. Since geographic accessibility 
is essential to the effective use of these 
services, this situation is indeed sig- 
nificant. 

The absence of well-child  clinies 
does not mean that no well-child super- 
vision is offered. Certainly practicing 
physicians are currently caring for 
children as parents request periodic 
health supervision. However, the lack 
of supporting personnel which are 
available to assist the physician 
through a clinie organization (as indi- 
cated earlier) and the sporadie nature 
of services of this character cannot be 
considered to approach adequacy. 
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In the clinics already established, 
great variability in the quality of serv- 
ice exists. Thus, in many states, these 
clinies lack the services of nutrition- 
ists, psychologic and psychiatrie serv- 
ices, and adequate numbers of public 
health metropolitan 
areas are doing relatively outstanding 


nurses. A few 
work, however. 

The lack of services extends to other 
Although community 
agencies provided approximately 4,- 
000,000 dental chil- 
dren’s dental elinies, only 700,000 chil- 
dren Only 
about one child of every fifty in the 
United States dental 
Thus the program, inadequate though 
it is, remains predominantly an exami- 
Insofar publie 


services as well. 
examinations in 


received dental service. 


received eare. 


nation program. as 
health nursing is concerned, the study 
revealed that we have approximately 
health for 


2,500 children. It is generally accepted 


one public nurse every 


that one nurse for every 500 children 


desirable ratio for an effective 


is a 
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program. Thus, we need approximately 
five times more public health nurses. 
Adequate supervision for infants 
and children will require extension of 
existing facilities, qualitative improve- 
ment of clinies already functioning, 
and the development of new facilities 
broadly based in a total community 
health program. In addition, the de- 
velopment of these programs awaits 
the extension of training of all pro- 
fessional groups concerned with child 


eare. An alert citizenry increasingly 

recognizes the significance of child 

health to our national welfare. 
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HOSPITAL 


F. HoweELL WriGHT, CHAIRMAN 


Case 1. Malformational Syndrome 
Suggesting Ovarian Agenesis 
in Preadolescence 


Dr. C. A. HANey (Assistant Resi- 
dent in Pediatries).—J. J. MeH., an 
11-year 11-month-old white girl, was 
admitted Aug. 23, 1951, because of 
smallness of stature since birth and 
bronchial asthma since the age of 214 
Her mother, aged 34, is 5 feet 
2 inches tall, and her father, aged 40, 
measures 5 feet 714 inches. Both par- 
ents have several near relatives less 
than 5 feet 5 inches tall. The patient 
has a sister aged 9 years, 45 inches 
high, weighing 56 pounds, and a 
brother aged 7 years, 37 inches high, 
weighing 44 pounds; both are in good 
health. The mother was well during 
her pregnancy with the patient. Fol- 
lowing the patient’s birth the mother 
had an early abortion and two more 
after the siblings’ birth. One of the 
father’s brothers has a daughter who, 
at 18 years, is now 4 feet 2 inches tall, 
weighs 72 pounds, has a thick tongue, 
and speaks indistinetly. She left 
school at 12 years because of low in- 
telligence. Her menarche appeared at 
about 12 years, attended by completely 
normal sexual development. This 
girl’s parents were both 5 feet 5 inches 
tall and over 50 years of age when 
this, their first and only child was 
conceived. No consanguineous mar- 
riages have occurred in the family. 


years. 





From the Department of Pediatrics, Uni- 


versity of Chicago School of Medicine. 


651 


The patient was born at term by 


normal delivery and weighed 5% 
pounds. At birth the skin about her 


One foot was doubled 
up and turned outward. The backs of 
the hands and feet were swollen. Dur- 
ing the first 20 weeks of life she had 
severe diarrhea. A tendency to rather 
frequent, mushy dark stools persists 
to the present day. Although she was 
a vigorous baby and a good feeder, she 
had gained only one pound in weight 
when 3 months old. At this age, she 
was hospitalized briefly at another hos- 
pital, where the only findings were pit- 
ting edema of all four extremities and 
a rather pronounced anemia. The 
urine was normal. A diagnosis of 
‘*persistent neonatal edema,’’ due most 
likely to ‘‘nutritional anemia,’’ was 
made. Following this hospitalization, 
she failed to grow properly in spite of 
eating well (Fig. 1). Otherwise, her 
earlier developmental history and 
school record were perfectly normal. 
A tonsillectomy was done at age 3 
years. In addition to a number of 
specific contagious diseases, she had 
eroup, bronchial asthma, a short-lived 
eezema, frequent canker sores, and 
pneumonia (at 9 years). Because of 
the asthma the family had moved from 
Illinois to Nevada. No signs of sexual 
development had been observed at the 
time of her admission here. 

A summary of the girl’s early his- 
tory and present development is given 
in Table I (last column). At the age 


neck was loose. 
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of 12 years, her height of 117 em. was’ vix 0.5 em. in diameter. Cytologic 
about average for a child of 644 years. study of a vaginal smear failed to show 
She had grown only 19 em. in the pre- any estrogenic activity. 

ceding five years. Her weight of 19 In Table I (last column) there are 
kilograms was average for a child of also listed a number of associated con- 
544 to 614 years (Fig. 1). However, genital defects or malformations that 
her skeletal and dental maturation was were found in this girl (Fie. 2D). 
normal for her chronologic age. There There was a bilateral pterygium colli, 


was some osteoporosis on X-ra\ study. or webbing ot the neck, more pro- 
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"ie. J Graph showing weight growth curve of patient J. J. McH. (Case 1, Table I, VI) 


Fi 
between irth and 12 years of age (solid line). The dotted lines represent the mean and -1 
standard deviation for normal weight growth in girls (Iowa Child Welfare Research Station). 





The sella was normal. There was no nounced on the right side. Hair grew 
trace of budding breast tissue or of down its eranial end; the skin fold 
pubie hair (Fig. 2D). On recto-ab- stood out 2.5 em. and transilluminated. 
dominal examination (Dr. G. Andros, There was lack of left sixth nerve fune- 
Department of Gynecology), a mid- tion, producing an internal strabismus. 
line strueture, 0.6 « 1.5 em. in size, was According to the history, a left-sided 
interpreted to be a subinfantile uterus; ptosis had been corrected surgically at 
nothing but ‘‘cords’’ converging on age 214 years. There was a slight 
that strueture could be felt in place — bilateral epicanthus and a definite fa- 
of adnexa. Colposcopy revealed a cial asymmetry, the right side being 
vagina 3 em. lone with a smooth mu larger than the left. A combination 


cosa and a vaginal portion of the cer- of large, deep-set ears with slight hy- 

















te 


age 


Fig. 2.—A, Patient J. L. F., aged 1314 years (Table I, IIl). Note short neck, “triangular” 
mouth, complete lack of sexual development, and Café-au-lait spot on left thigh. B, Patient 
S. A. W., at age of 8% years (Table I, 1V). 


Note webbed neck, left epicanthus, large deep-set 
ears, hypoplastic inverted nipples and multiple skin moles. 


C, Patient E. M., at age of 7% years 
(Table I, V). Note webbed neck, shieldlike chest, broad shoulders, narrow hips, wide-spaced 
hypoplastic nipples, mild funnel chest. D, Patient J. J. McH., aged 12 years (Case 1, Table I, 
VI 


). Note left internal strabismus, small mouth, webbed neck, broad shoulders, shieldlike 
chest, narrow hips, hypoplastic depressed nipples, moles on skin. 








snuisiq o4N}BENOsNUL 
-BijS [VUADPUT *y°] AN}BlN ainyRpno [Bie uly, 

sisojd “yy -snut yBIoRy UI, Sn yBley uly, ‘sisojd [Rs07RlIg SOSsUABVOM JB[NoOSNULOANIN 
(3 <"9u) + ++ yoou Wous + yoou jo Surqqon 

joo 
jooy ‘spuny ‘Yoon 00} “Y yoo} “spuBy ‘pusy ays *yoeNn oe | Buepoydursy jByluesu0y 
90 xX CT cL’O X CT (*U1d) sniayn JO 921g 

(arey (sarey 

aiqnd ou) 44 aiqnd may B) 44 (arey oiqnd ou) + UIsI]IQUByUL [ENxeg 
al ZI (a4) 03” pequeq 
“tl el (14) o8e jeqopyg 
9 8 (14) 088 qystwy 


DIATRICS 


PE 


S10 40 
‘sdurjqis ‘ay Oy sjuelBg 19}8I8 8, LaYOW suave 
Wyte WHle Waite uve 


OF 


ssouzs0ys [BIpWe 
Zuryunys Jo josuC 
(‘w40u) 
(ost) 211 (ogt) seor (S€T) 961 +(€30) FI «(6ST) EL ("m9) 3ySrey yuesorg 
(‘w0u) 
JYSIOM JUISeId 
Ww 719 “8 (qi) QysIem YyWIg 
810}8I8 810}8I8 1ayyouq 


¢ 
£ 
{sfuyqis Sunok g soSunodk pwuu0u 7 aUuON saSunod peus0Uu Z Japlo BusoU | 


5 
= 
< 
Z 
= 
= 
= 
cS 
= 


(o°0F) O'6I (O°LZ) sgl (og) 2°¢% (STS) O6E (34) 
"Cc. AF ' 
suoly0ge A[iBe 


> 


TH 


19jsts [BUlIOU | sooubuseid 10430 
re 0€ ce at (14) a8” 8, 10yj0;K 
al Ye8 “Ol 8 Cl} (14) a8v 8, quod 
IC6L “HOW “ff | LC6T-0C6I ‘a “MV a “I OL6l ‘Homi 206 “aNNODA SNOLLVANASHO 

({ aSvVO) IA A AI ur 1 I 


(4UNLVUALI'T ATUVY NOU SASV,) OM], DNIGMIONT) SISANADY NVINVAOQ LNAOSAIOdVaNg AO SNOLLVANSSAO ‘IVOINIIOD XIS “] STAVL 





, STBULIOU,, BS94} JOJ PasnN SpaBpuBIsS UBULIAL, 
*peprepun [1s “2 








*800} WIC 
pues yyF woyg 
*eidosjoutied “"ysryy “a “yods 
*so[oul -A}T “Saqo] }IBE-NB-BJB) 
ulys ‘Salyer iva payor} ‘Sasue] [BULLION “u10q Mou 
[BVLeBg ‘savour *ysoyo “VV ‘a}1qQ40AG ‘S}LDIP poyes B SB BayIVIG 
iejnqipusur = jauUNg ‘sa0} YIC ‘sjods 4rey-ne U0] ‘SSouzBep “BlULOYy [BOT 
pag Surssiypy pue yjF JO ssou -9zBO ‘salou UIYg [VAJUeD "WY “pBey -iquyQ = “peyory 
“£1jouuAse [Vey -WOYys [B19}zBI IG ‘ysoyo jouung yo Surpuvys sieq -yB seqo, seq  “peysodes auo) SNOIUB] [Ios FT 
(;euti0U 
(jeuls08U (BuO weisojead *A*y 
: (3x03 908 S[a880A Pool[q S[9880A Poo[q “ANULINUL J1Beq (yeur ( [Bul suot} 
‘Aoupty ‘yaBexyT) + pue wBeH) O pue yivey) O juotouny) Q -10u WBE) OC -10U }AveTT) GQ -BWuOZ eu s0feU PazyBLwossy 
(19330q 10) ssRpo pepeisug 
26 'O'l 26 *O'r poor) OL ‘OT poor poor) eouas [aU] 
0 + 0 t BIND00 ~BpyIq Budg 
+ 4 ' syreu ,,jaaoys,, orydosysiqy 
+ yoys “YT ous (*931) + siosuy YIsy peaany 
+ 4 + SnSTVA snjziqny 
(‘mo “werp) 
(‘um G) + (‘wut T[[)+ (‘wu [[)4 eRe dIyseldod Ay] 
t + + OY ¢ OANPISLYS »» 
+ 0 yynow , ,anpnSuewy,, [jeug 
0 Q1I0A [BSBEN 
ayeped daaig 
BIYPVUDOIINY 
: save jos-deap ‘adiery] 
snyjuBotda [Biazelig 


i 
o 
Z 
fe 
o 
we 
he 
Z 
Q 
) 
a 
< 
oO 
_ 
Zz 
— 
4 
Oo 














656 THE JOURNAL 


pognathia was present. Both mandib- 
third 
Her small lips tended toward 


ular molars were congenitally 
missing. 
triangular shaping. The hard palate 
was steep and narrow, the voice nor- 


Iler 


‘shieldlike,’’ 


mal chest appeared unduly 


broad, especially in com- 
parison with its depth and the pelvic 


(Table II 


inverted, wide spaced, 


width Her nipples were 
flat, 


only ‘‘infantile’’ in the sense of lack- 


and not 


ing estrogenic stimulation, but anatom 


TABLE 11. TRUNK MEASUREMENTS 
I il! 
FUNKE J Ln 
1o0v 1946 
15% vR. 134% YR 
MEASUREMENTS (CM. 
INDICES W/ ACTUATI ACTUATI 
Distance of nipples \7 
(em. ) 
Chest circumference 70 59 
em.) 
Chest depth (AP) 
cm.) 
Chest breadth (trans 
verse) (cm. ) 
Chest index (AP: 
Transverse ) 
Biacromial breadth 26 27 
(cm, ) 
Bicristal breadth (¢m.) 
Trunk breadth index 
hicristal: biaero 


mial 


outside normal standard variations Anterior 
to VI Complete anthropologic measurements 
Cases IV, V, and VI (H. P. G. Seckel). 

ically subinfantile in size (according 
to Dr. Seckel, the areolae meas- 
ured only 5 mm. in diameter, com- 


t 11 
mm. in 1%-vear-old infants, and over 
An- 


other set of anomalies consisted of an 


pared to a normal of at least 9 to 


11 mm. in children above 1 vear 
increased carrying angle of both arms, 


both fifth 


with pronounced midphalangeal hypo- 


inward eurvine of fingers 


plasia on x-ray examination, and dys- 


*Most normals were taken from Simmons’ C 
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both 
Finally, she had two 
A 


variety of cardiae and vaseular find- 


trophic, shovel-shaped nails on 
hands and feet. 
major associated malformations. 
ings suggested a congenital anomaly of 
the innominate artery and, probably, 
(Dr. 


By intravenous pye- 


other defects in the aortie arch 
D. E. 


lography, no right 


Cassels). 
kidney pelvis or 
ureter could be outlined, while on the 
left, large deep-set patches suggested 


a single nonrotated kidney (no retro- 


IN PATIENTS LISTED IN TABLE I* 
VI 
IV V J, J. MC H. 
Ss. A. Ww. 1951 gE. M. 1951 1951 
1014 YR 8% YR, 12 YR. 
NORM, NORM, NORM. 
FOR FOR FOR 
AC HT.-AGI AC HT.-AGE A€ HT.-AGE 
rual 8 YR. rvaAL |(4 YR.)/TUAL/| (6% YR. 
15.7 14 14.5 
62 60 56 52.7 57 56 
14.55 15.8 2.7 12.6 13.4 13.1 
0,2 20.8 19.1 17.0 19.9 17.9 
0.1 76.0 66.5 74.1 67.0 73.2 
28.7 27.7 25.6 22.9 26.7 25.4 
22.0 20.9 16.1 17.0 18.6 19.0 
76.6 TOA 68.2 74.2 70.0 74.8 
leveland material. The italic index figures are 
trunk height indices were normal in Cases III 
in addition to those tabulated were taken in 


grade study could be done). The girl’s 
intelligence and personality appeared 
more mature than the formal I.Q. of 
92 it. She had facial 


92 have 
numerous moles the 


would 


freckles and on 
skin. 

Urinary and blood laboratory tests, 
including biochemical data, proved to 
he 


was 


normal. Her basal metabolie rate 


12 per cent by the Shock stand- 


ards. Total serum cholesterol was 
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162.5 mg. per cent, 75 per cent of 
which were esters. An insulin toler- 
anee test was clearly responsive. 


Twenty-four-hour urinary creatinine 


determinations averaged 525 meg. 


Urinary 17-ketosteroid exeretion was 


1.8 mg. per day. A follicle-stimulating 
hormone (IF.S.H.) test was negative. 

A daily oral dose of 0.25 mg. di- 
ethylstilbestrol has been suggested as 
substitution therapy, without cyclic 
interruptions for at least a year, to be 
modified later.* Retrograde pyelog- 
raphy and surgical correction of the 
squint and webbing are planned for 
the future. 
pectancy (Bayley) is calculated to be 


133 em. 


Her final adult growth ex- 


Dr. H. P. G. Secxen (Assistant Pro- 


fessor of Pediatrics).—The clinical 
syndrome under discussion was orig- 
inally deseribed by Funke’ in 1902 
and 1930 (Table I). 


Turner® added ten observations in 1938 


Ullrich? in 


and suggested an endocrine pathogene- 
sis. Up to 1942, some twenty patients 
with this syndrome were recorded to 
have rudimentary or nonexistent ova- 
ries on biopsies or autopsies. In one 
of these cases, R. Meyer, as early as 
1931, found the urinary ‘‘prolan reae- 
tion-A such as has not infrequently 
been demonstrated in castrated and old 
In 1941 and 1942, Varney® 
and Albright® and their respective co- 


women. ’”’ 


workers established the association of 
the clinical syndrome with abnormally 
high levels of urinary F.S.H. exeretion. 
In two of Albright’s patients, the typ- 
ical ovarian pathology was also veri- 
fied by peritoneoscopy. 


when 
initia- 


*Cyclic 
menarche 


were started 
months after 


interruptions 
occurred four 


tion of therapy. 
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In Table I the two original cases 
from the literature, three earlier ob- 
servations of our own, and the present 
Case 1 Photo- 
graphs of our patients are shown in 
Fig. 2 A-D. 


Compared 


have been tabulated. 


with the internist, the 
pediatrician is at a disadvantage in 
making a diagnosis of ovarian agenesis. 
In his patients sexually infantile ap- 
pearance, a tiny uterus, barely palpa- 
ble ovaries, and absent or low urinary 
gonadotropic and sex hormone levels 
the 12- 
to 15-year age group (Table I, Nos. I, 
Ill, VI), a suspicion of sexual infan- 
tikism due to this syndrome may nat- 
As a rule, short of lap- 
arotomy or peritoneoscopy, the pedi- 


appear entirely natural. In 


urally arise. 


atrician can arrive only at a presump- 
tive 
Yet, the morphological clues of (1) a 
unique series of congenital bodily de- 


diagnosis of ovarian agenesis. 


fects and (2) smallness of stature since 
birth seem to be of such diagnostic sig- 
nificance that he should not wait for 
corroborative laboratory findings or 
pathologie verification before arriving 
at a conclusion and planning for treat- 
ment. 

The malformational syndrome sug- 
gestive of ovarian agenesis may be 
divided up in a number of groups of 
congenital (a) There is 
bilateral pterygium colli or, in its ab- 


anomalies: 


sence, a short appearance of the neck, 
as a rule unaccompanied by cervical 
hone anomalies. As a sort of precur- 
sor, the patient’s neonatal history often 
records the presence of nuchal folds 
and swellings associated with dorsal 
edema of hands and feet and dystrophy 
of nails. (b) There are unilateral or 
bilateral 
commonly localized in the eranial area, 


neuromuscular weaknesses, 


such as ptosis, strabismus, facial weak- 
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ness, ete. (¢) The face as a whole may 
appear asymmetrical and masklike, as 

the 
The mouth may seem triangular 
‘*fishlike,’’ the hard palate 
narrow and steep, and the voice nasal. 
The ears are often flabby, large, vari- 


though facial muscles were too 
thin. 


shaped, 


ously misshapen, and deep set as if 
moving toward the more or less hypo- 
plastic mandible. This represents the 
slightest degree of so-called otocephaly. 
Hypodontia occurs. (d) The chest is 
frequently of a peculiar voluminous- 
ness, sometimes described as stocky or 
‘*shieldlike.’’ The shoulders are much 
broader than the hips (Table II). The 
nipples are widely spaced, flat or in- 
verted, and of quite an extraordinary 
smallness, even smaller than in a nor- 
mal infant. The casual observer may 
tend to pass them over as ‘‘infantile,’ 
but they are most definitely subinfan- 
tile in size. (e) Skeletal anomalies 
other than the thoracic plumpness are: 
mild osteoporosis, cubitis valgus, rib 
anomalies, spina bifida occulta, elon- 
gated fingers, shortness and curving 


, 


of fingers and toes with mid- 
phalangeal osseous hypoplasia, ete. 


(f) Among the major associated con- 
genital malformations there may be 
found cerebral agenesis of moderate 
degree, cardiac anomalies (rarely, co- 
aretation of the aorta), gross urinary 
tract anomalies, and others. 
Smallness of (with reason- 
able skeletal proportions) is seen in the 
majority, but not in all, of the girls 
suspected or verified ovarian 
Most authors attribute this 
microsomia to a genetic, or ‘* primor- 
dial,’’ growth deficiency rather than 
Sometimes mis- 


stature 


with 


agenesis. 


to an hormonal one. 
cellaneous maladies, such as recurrent 
infections or ill-defined intestinal dis- 
orders, may contribute to the growth 
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retardation. Histories indicating fa- 
milial shortness are not uncommon. 
Most of these children have ‘‘always 
been small.’’ Generally speaking, eclin- 
ical as well as laboratory experience 
supports the thesis that a congenitally 
malformed organism has a tendency to 
be small in size. They also indicate 
that estrogens do not directly stimu- 
late linear growth but may do so in- 
directly, i.e., via production of ACTH 
and adrenal cortical androgen. In 
therapeutic tests with estrogenic prep- 
arations, some authors have observed 
moderate gains in height but others 
have failed to do so. Direct growth 
stimulation by androgenic therapy 
may, in facet, be worth a clinical trial. 


QuEsTION.— What was the result of 
hormone assays in this case? 


Dr. SeEcKEL.—Besides showing a to- 
tal lack of clinical estrogenic stimula- 
tion, a negative F'.S.H. test, and a low 
17-ketosteroid exeretion, our own as- 
says contribute very little, as was to be 
expected. F.S.H. excretion in the urine 
may be anticipated to rise any time 
after the age of 12 years, even to ab- 
normally high levels, which then would 
confirm the suspected diagnosis. 


QueEstTion.—Could the extreme small- 
ness of the internal genitals, the dis- 
proportion between hips and shoulders, 
and the diminutive size of the nipples 
be explained on the assumption that 
circulating estrogens in these children 
are on an even lower level than is phys- 
iologie for normal young girls? 


Dr. SECKEL.—With present methods 
of estrogen assays it seems impossible 
to answer this question. As for tissue 
responsiveness cf the organs listed, it 
has been shown by estrogenic therapy 
to be present in these patients. As 
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matters stand today, I, for one, should 
prefer to list those findings under the 
heading of congenital bodily defects. 


QUESTION.— Why is it that the short- 
ness of stature in these girls is not 
interpreted in terms of ‘‘hypopituitary 
dwarfism’’? 


Dr. SECKEL.—This question has in- 
trigued clinical investigators from the 
very beginning. Albright and others 
after him have listed some twelve dif- 
ferential diagnostic points which tell 
how and why the two conditions are 
different. For the pediatrician a few 
of them are of outstanding value. For 
one, we are dealing with mere short- 
ness of stature in ovarian agenesis but 
with true dwarfism in the hypopitui- 
tary patient. Also, most girls in the 
former group have been born small 
and continue to grow at a slow rate. 
Hypopituitary dwarfs, on the other 
hand, start out with normal heights 
and weights at birth and continue to 
grow normally for a few years, but 
then fall off with growth to an almost 
imperceptible pace. Furthermore, the 
present syndrome is one of multiple 
congenital malformations, while in pi- 
tuitary dwarfism defects of that sort 
are distinctly uncommon. As pedia- 
tricians, we may add that dental de- 
velopment in the candidate for ovarian 
agenesis is in complete conformity with 
chronologic age, whereas delay in den- 
tal maturation is unmistakable in the 
pituitary dwarf: at 15 years or over 
the latter may still have several baby 
teeth in the mouth. The same distine- 
tion holds good for skeletal matura- 
tion. Here the girl with ovarian agen- 
esis illustrates the general rule that, 
in congenitally malformed children, 
bone age tends to be moderately de- 
layed in certain areas of the skeleton 
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while in others normality or even pre- 
maturity, may be found; in pituitary 
dwarfism there is considerable uniform 
delay. 


Dr. W. R. Hepner (One-time In- 
structor in Pediatrics, University of 
Chicago; now Assistant Professor of 
Pediatrics, University of Texas Medical 
Branch, Galveston, Texas).—T wo years 
ago I observed a newborn baby girl, 
A. E. S., who was the result of a 
normal pregnancy and delivery and 
showed proper measurements at birth 
(weight 3,785 grams, length 52 em.). 
With one notable exception she ap- 
peared normal on physical, including 
neurological, examination (Fig. 3A). 
Large loose folds of excess flesh lay at 
the nape of the neck, suggesting a 
slight degree of webbing. They felt 
firm on pressure and allowed slight 
indentation. The dorsum of both feet 
and of both lower forearms and hands 
was markedly swollen and pitted on 
pressure. There was lateral hyper- 
mobility of the knee joints. Both 
nipples were inverted. The palate ap- 
peared high. Plasma proteins and 
serum electrolytes were normal. The 
infant died unexpectedly on the eighth 
day of life. <A clinical diagnosis of 
chronie congenital lymphangiectatic 
edema was made. 


Dr. E. L. Porrer (Associate Profes- 
sor of Pathology).—On post-mortem 
examination, associated with an essen- 
tially normal fetal uterus and Fal- 
lopian tubes were two slender cordlike 
structures approximately 15 x 2 x 2 
mm. Histologically, these proved to 


consist of ovarian stroma in which no 
ova could be found (Fig. 3B). Lymph 
channels in the subcutaneous tissue of 
the entire body were only slightly in- 
creased in size and number. 


The heart 
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Fig. 3A4.—Patient A. FE. S., mature newborn infant. View of body surface showing massive 
edema, especially marked ever legs and feet, and abnormal folds of skin in the neck. 





Fig. 3B Same patient. Microscopic section of one ovary showing complete lack of germ cells 
(ova). 
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showed a severe grade of fibro-elastosis 
and both renal pelves were markedly 
dilated. The heart lesion was believed 
to have been the cause of death. 

Dr. HepNer.—Ullrich’ has described 
newborn girls with swellings in the 
back of the neck and simultaneous 
chronic edema of the extremities whom 
he saw grow up to show true pterygium 
colli and other signs of the clinical 
ovarian He 
advanced a hypothesis of *‘ congenital 
autochthonous edema’’ to explain the 
bilaterally symmetrical cutaneous 


syndrome of agenesis. 


changes in these patients. He expressly 
dissociated this hypothesis from the 
‘‘myelencephalie bleb’’ theory of uni- 
lateral congenital eye, ear, chest, and 
arm deformities now known as ‘‘status 
Bonnevie-Ullrich.’’ Dr. Seckel’s case 
might suggest a coexistence and partial 
overlapping of both syndromes in the 
same patient. 


Case 2. Arteriovenous Fistula 
in the Neck 


Dr. CHARLES HANSEN (Intern in 
Pediatrics ).—The patient, K. B., a 9- 
year-old Negro female, was admitted 
to the hospital on Oct. 22, 1951, with 
the history of a cardiac murmur pres- 
ent since 1945. The family history is 
irrelevant, and prior to the illness 
which began in 1945, was con- 
sidered to be in good health. In 1945 
she began to have episodes of abdomi- 
nal pain with some nausea, vomiting, 
intermittent fever, and occasional epi- 
staxis. A physician was consulted, a 
cardiac murmur discovered, and the 
diagnosis of rheumatie fever and rheu- 
heart The 


she 


matie disease was made. 


patient was referred to the University 

of Chieago Clinies for further study. 
She was first seen in the outpatient 

department in June, 1946. 


Physical 
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exaiination at that time was essen- 
tially negative except for a moderately 
loud systolic murmur along the left 
sternal border, radiating to the apex, 
and a loud continuous murmur in the 
right anterior neck, heard from the 
clavicle to the mastoid and maximum 
about the midneck. This murmur 
radiated into the skull on the right and 
was well heard over the upper thoracic 
spinous processes and in the upper 
anterior thorax on the right. The heart 
rate was 86 per minute and the blood 
pressure 90/60 mm. of mereury. The 
electrocardiogram was normal. Brady- 
eardia could not be elicited by ocelu- 
sion of the right carotid artery, but 
the neck murmur was reduced and the 
precordial murmur disappeared with 
this maneuver. The oxygen content of 
blood in the right jugular vein was 2.1 
volumes per cent higher than in the 
left. A diagnosis of congenital arterio- 
venous fistula involving the right ea- 
rotid artery and jugular vein was 
believed established and surgery was 
recommended and refused. She was 
seen at rare intervals in the clinic 
subsequently. She had no evidence of 
circulatory disturbance and no com- 
plaints. The murmur in the neck per- 
sisted. 

At the present admission the essen- 
tial physical findings were related to 
the cardiovascular system. The heart 
rate was 72 per minute and the blood 
pressure was as follows: left arm, 
96/62; right arm, 94/62; left leg, 
142/98: right leg, 142/98 mm. of mer- 
There was no ecardiae enlarge- 
ment. On auscultation the findings 
were the same as in 1946. There was 
a grade 2 systolic murmur along the 
left sternal border, radiating to the 
apex. The loud continuous murmur 
in the right neck was probably louder 


cury. 
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Oc- 


clusion of the right carotid artery did 


and it radiated even more widely. 


not change the murmur, but pressure 
over a small area lateral to the vessel 
greatly reduced its intensity without 
completely obliterating it. 

Laboratory findings included a nor- 
mal urine, a negative serology, red 
blood eell count of 4,050,000, hemoglo- 
bin of 11.5 grams, and a normal white 
blood eell count and differential. 

X-rays of the chest, skull and an 
angiogram of the right carotid artery 


are shown. 
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Dr. Doueias N. BuCHANAN ( Associ- 
Pediatrics ).—The 
x-ray photographs demonstrate that on 
the 
the great wing of the sphenoid bone is 
absent (Fig. 6). This is a solitary de- 
fect. The orbital portion of the ethmoid 
bone is intact. 


ate Professor of 


right side the orbital surface of 


The angiograms (Figs. 7 and 8) did 
not demonstrate any abnormality of 
the carotid vessels on the right side. 

Dr. Cassets.—The history and 
physical findings are a modification of 
a common experience in the clinie. <A 





Posteroanterior chest x-ray, 1946. 

( Associate 
Professor of Pediatrices).—Neither the 
1946 (Fig. 4) 
one in 1951 (Fig. 5) shows any gross 
abnormality. In 1946, it was thought 
that the heart little 
large, with the apex a little full, and 
the pulmonary 


Dr. DonALp E. CASSELS 


chest film in nor the 


was perhaps a 


vascular markings a 
The film taken on the 
demonstrates the 
heart and lungs to be within normal 
limits. Skull films were taken and an 
angiogram made, 


little increased. 


present admission 


1951. 


Fig. 5.—Posteroanterior chest x-ray, 
diagnosis of rheumatic heart disease is 


made when abdominal or extremity 


pains are associated with a eardiac 
murmur, even though the murmur may 
The functional 
murmur heard along the left sternal 
border in children most frequently has 
its origin in the neck, usually on the 
right, and therefore routine ausculta- 
tion of the neck is the best way to 
determine whether the murmur heard 
is intracardiac in origin, when it will 
be maximum over some area of the 


be functional in origin. 
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extra- 
cardiac in origin, arising in the great 
This functional 
murmur in the neck may be quite loud, 
It is 
frequently continuous or nearly so, and 


precordium, or whether it is 
vessels of the neck, 
and may radiate into the skull. 
venous hum. 


and 


identify it as synchronous 


has been deseribed as a 


Ilowever, careful auscultation 


palpation 
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The neck murmur in this patient is 
much louder than this funetional mur- 
mur and changes in position of the 
head do not alter it. There is a slight 
thrill in the area of maximum inten- 
sity, but this may be present also in 
functional murmurs in the neck. There 
is, however, a single point where pres- 
sure so greatly reduces the intensity 





Fig. 6 


with the carotid impulse, and I believe 
that it usually* originates in 
peculiarity of origin of the right ea- 
rotid artery the 
artery. It changes, or even disappears, 
on change of position of the head, or 


some 


from innominate 


on lifting the head, or by pressure on 
the carotid artery. When this change 
takes place locally, the precordial mur- 
mur disappears. 


Anteroposterior 


skull. 


view, 


of the loud roar that it must be pre- 
sumed that an arteriovenous fistula 
has been at least partially closed. It 
was my belief in 1946 that this fistula 
involved the carotid artery and jugular 
there significant 
difference in the 
blood from the right and left jugular 
veins, but the (Fig. 7) 
shows no direct communication. There 


vein, since was a 


oxygen content of 


angiogram 














Fig. 7 Angiogram, right carotid arteries. No direct arteriovenous communication is demon 
strated. 











Fig. 8 Anteroposterior view of head during angiography. The right half of the circle of 
Willis is normal. 
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is adequate clinical evidence of an 
arteriovenous fistula in this area, but 
it is smaller than anticipated and it 
has not been adequately localized for 
surgical intervention. It is believed 
that a radical neck dissection is not 
warranted unless some signs of circula- 
tory embarrassment oceur. 

Congenital arteriovenous communi- 
cations should be common when the 
embryology of the arteries and veins 
is considered, since they arise from a 
common capillary plexus, and the for- 
mation of a vessel requires both con- 
structive and destructive changes. 
They have been found throughout the 
body, but are most common at the base 
of limbs and the neck. They sometimes 
oceur intracranially as a communica- 
tion between the posterior communi- 
cating artery and the great vein of 
(ialen. Holman,® Reid,?® and others 
have discussed arteriovenous communi- 
cations in detail. 


Dr. Kiara Prec (Mead Johnson 
Fellow in Pediatries).—How large do 
arteriovenous aneurysms have to be be- 
fore they produce clinical signs, such 
as cardiac enlargement or tachycardia? 


Dr. CassELs.—The general rule is 
the larger the vessels involved and the 
more proximally located they are in 
reference to the heart, the greater is 
the clinical significance. The duration 
of the arteriovenous shunt is also im- 
portant since relatively small ecommuni- 
cations present for a long time may 
cause cardiac enlargement. While the 
vessels involved have not been identi- 
fied, the very loud murmur suggests 
that there very probably will be cir- 
culatory disturbances sometime in the 
future. Table III lists the effects of 


an arteriovenous fistula on the circula- 
tion. 


Of these effects, numbers 1, 5, 
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and 8 were demonstrated to be present. 
Number 3, a slowing of the pulse upon 
closure of the fistula, could not be 
established in the patient. This phenom- 
enon was first observed by Nikola- 
dini'' in 1875, although the brady- 
cardia is commonly named after Bran- 
ham'* who deseribed it in 1890. 


TABLE III. EFFrEecTs oF AN ARTERIOVENOUS 
FISTULA ON THE CIRCULATION 

1. Development of a continuous thrill and 
murmur, with systolic intensification. 

2. A fall in the mean arterial blood pres 
sure. 

3. An acceleration of the pulse rate. 

4. A rise in venous pressure distal to the 
A-V communication, and sometimes prox- 
imally, 

5. Increased venous oxygenation proximally. 

6. Dilatation of the heart and of the artery 
and vein proximal to the communication. 

7. Development of extensive collateral cir 
culation about the fistula. 

8. Increase of the blood volume. 

9. Increase of the cardiac output. 

10. Decrease of coronary blood flow. 


Fig. 9 shows the blood volume in 
relation to the blood volume in another 
form of extracardiac fistula, the patent 
The increase in 
volume in the two cases of congenital 
arteriovenous fistula in the right neck 
is about the same magnitude as the 


ductus arteriosus. 


increase in patients with patent ductus 
arteriosus. 


Dr. DUNLAP OLESON (Instructor in 
Pediatries).—Can you relate the bony 
defect in the skull to the 
anomaly in the neck? 


vascular 


Dr. CassELs.—The defect in the 
skull lies lateral to the internal ¢a- 
rotid. The vessel appears to be nor- 
mal in the angiogram and there are no 
visible vascular abnormalities in this 
area (Fig. 8). However, the bony 
defect on the same side as the vascular 
anomaly suggests that they are related, 
but this has not been proved. There 
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is no vascular abnormality in the 


fundus and there is no proptosis. 


Dr. I’. He. Wriaerr. 


pect that, if your prediction is correct 


Would you ex- 


and cireulatory§ embarrassment or 


cardiae failure oceurs, there will be a 
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mediately following the experimental 
production of an arteriovenous fistula. 
In fistulas of any magnitude, tachy- 
cardia is seen in patients. This is 
more prominent than are increases in 


blood volume. It seems unlikely that 






























































fall in diastolic pressure and a widened there is any direct relationship be- 
pulse pressure ? tween the two. The cause of the 
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Fig. 9.—The blood volume of the patient (lower open circie) in relation to the blood 
volume in patients with another type of arteriovenous communication, the patent ductus 


arteriosus. 
by the dotted lines 


(From Cassels and 
This change in blood 


the 


Dr. CASSELS. 


pressure is related to degree of 


shunt. I suppose that if cireulatory 
distress occurs, this indieates a signif- 
icant shunt and the blood pressure 


changes therefore would be present. 


They are not present now. 
Dr. Prec.— What is the relationship 
between acceleration of pulse and blood 


volume? 


It is generally agreed 


Dr. CASSELS. 
that 


acceleration of pulse oceurs im 





The mean normal value is indicated by the solid line, and two standard deviations 
Morse: 


J. PepiatT. 31: 490, 1947.) 


tachveardia is not clear. It has been 
suggested that it is due to an inereased 
cardiae output or to the eardio-acceler- 
ator Bainbridge reflex..* Lewis and 
Drury'™ believe that the bradycardia 
which follows closure of a peripheral 
arteriovenous fistula is vagal in origin 
since it is abolished by atropine. 


Dr. BUCHANAN.—In the days before 
we had arteriograms this girl would 
have been explored surgically and the 
cause of the bony erosion of the orbit 
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discovered. In all probability she 
would have eured. Now that 
these techniques are available, nothing 
is done unless there is a pin-point ana- 
tomical diagnosis. It is one of the 
difficulties caused by the advancement 
of medicine. 


been 


Dr. CAssELS.—Following the arterio- 
the neurosurgeon and I dis- 
cussed at some length, before anesthe- 
sia was stopped, the proper disposition 
of the patient. He felt that a rather 
blind dissection of the neck might not 
identify the fistula, and would be a 
considerable undertaking. We thought 
that should cireulatory embarrassment 
and cardiae enlargement occur in the 
future, surgical exploration would have 
to be undertaken. While perhaps this 
plan is too conservative, I do not be- 
lieve that the patient has been jeopard- 
ized by waiting. 


grams, 


Dr. OLESON.—How many eases of 
congenital arteriovenous aneurysm are 
seen ? 

Dr. CaAsseLs.—I see one or two a 
vear, 


Case 3. Chronic Cholecystitis and 
Cholelithiasis in a 2!,-Month- 
Old Infant 

Dr. LAURENA Boorer (Intern in 
Pediatrics ).—This 214-month-old male 
infant was brought to the Out-Patient 
Department by his mother who had 
noted that his skin had been yellow 
the time of release from the 


nursery, that it had darkened 


from 
and 
recently. 

The parents are of German-Irish ex- 
traction, and there are two other living 
children. During the pregnancy with 
the first two, the mother had albumi- 
nuria; and during the last pregnancy, 
symptoms of toxemia developed which 





CONFERENCE 


667 


indicated an interruption of the preg- 
nancy in the thirty-third week of gesta- 
tion. 

The patient was delivered by cesar- 
under local anesthesia at 
the Chicago Lying-In Hospital. The 
birth weight was 1,590 grams. In the 
birthroom he was given 20 e.c. of the 
mother’s blood via the umbilical vein 
and 2 mg. of vitamin B,. subeutane- 
ously. He was sent to the premature 
nursery in good condition and placed 
in an Isolette with oxygen and humid- 
ity control, where he did well except 
for brief episodes of cyanosis at 12 
and 48 hours of age. After this his 
course in the nursery was uneventful. 
Feeding consisted of breast milk from 
the Chicago breast milk station for 
the first 26 days of life, but his weight 
gain was unsatisfactory, and a formula 
of half-skimmed milk with 8 per cent 
Dextri-Maltose substituted. He 
gained well on this formula, and cereal 


ean section 


was 


was added during the last week in the 
premature nursery. 
on his fifty-fourth day, weighing 2,475 
No jaundice was noted at any 
time during his hospital stay. 


He was discharged 
grams, 


After discharge from the nursery, he 
continued to eat well and to gain weight 
on an evaporated milk formula, diluted 
two-fifths at first, and later increased 
to a three-fifths dilution, supplemented 
by strained cereals, fruits, and vege- 
tables. He seemed well, showing no 
lethargy, nausea, vomiting, bleeding 
tendencies, or other symptoms. 
ever, at the time the mother took the 
baby home from the she 
noticed that his skin was yellow and 
his stools were light. As time went on, 
she noted that the skin and sclerae 
were increasingly more yellow, and 


How- 


nursery, 


that the urine was dark and the stool 
remained light. 


No history of exposure 





to persons having infectious hepatitis, 
jaundice, or other illnesses could be 
elicited. The mother received no in- 
jections during pregnancy but veni- 
punctures for serology had been done 
during the last three months before 
delivery. The infant had _ received 
mother’s blood intravenously and 
vitamin B,. in the birthroom, and 
vitamin K in the nursery. Otherwise 
his skin was not punctured by needles, 
there or after discharge. 

On admission to Bobs Roberts Hospi- 
tal, physical examination revealed a 
small, active, healthy looking, intensely 
jaundiced white male infant, appear- 
ing much younger than 244 months of 
age. The skin and sclerae were icteric. 
The right lobe of the liver was firm 
and the margins were palpable 3 em. 
below the right costal margin. The 
eye grounds showed no abnormalities. 
Otherwise, the physical findings were 
within normal limits for a premature 
infant. The stool was very light yellow 
and pasty in consistency. -A tentative 
diagnosis of obstructive jaundice was 
made. 

The laboratory findings were as fol- 
lows: hemoglobin, 10.7 grams; red 
blood cell count, 3.54 million; white 
blood cell count, 16,450; platelets, 326,- 
O00: reticulocytes, 1.0 per cent; dif- 
ferential, 41 per cent polymorphonu- 
clears, 37 per cent lymphocytes, 21 per 
cent monocytes, 2 per cent eosinophils; 
hematocrit, 37 per cent. The mean 
corpuscular volume was 104; mean cor- 
puscular hemoglobin, 30; mean corpus- 
cular hemoglobin concentration, 29. 
The fragility test showed: patient: 
hemolysis, began at .42 per cent NaCl, 
complete at .36 per cent NaCl; control: 
hemolysis, began at .42 per cent NaCl, 
complete at .36 per cent NaCl. Urine 


was negative for reduction, albumin, 
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and cellular elements. Blood Chemis- 
try: Bilirubin was 5.5 mg. per cent 
direct, 7.2 mg. per cent indirect; alka- 
line phosphatase, 7.7 units; cephalin 
flocculation, 2+; thymol turbidity, 3.4 
units; nonprotein nitrogen, 44.9 mg. 
per cent; total protein, 6.5 Gm. per 
cent; albumin, 4.7 Gm. per cent; glob- 
ulin, 1.8 Gm. per cent; albumin/glob- 
ulin ratio, 2.6. Feeal urobilinogen 
was not detectable in a twenty-four- 
hour specimen. Urine urobilinogen 
was 0.2 unit in a two-hour afternoon 
specimen. 

The patient’s blood type was 0. The 
mother’s blood type was not recorded 
here, but subsequent events ruled out 
the possibility that injection of the 
mother’s blood was the source of the 
trouble. 

X-rays of the long bones showed a 
bone age earlier than the patient’s 
stated age, but no evidence of syphilis. 

The provisional diagnosis of obstrue- 
tive jaundice on the basis of congenital 
malformation of the bile ducts was 
made, and the patient was explored 
surgically by Dr. Dwight Clark. At 
operation, a mass was found plastered 
up against the liver, with the duodenum 
attached. When this was dissected out, 
a fibrosed gall bladder was found, with 
multiple gallstones inside. The thick- 
ened wall and adhesions were typical 
of a chronic inflammation. The com- 
mon duct was irrigated with several 
cubie centimeters of saline without 
obstruction. The gall bladder was re- 
moved. 

The postoperative course was un- 
eventful except for several episodes 
of distention—the first, with acute on- 
set and severe distention was probably 
acute gastric dilatation; later, milder 
episodes were more likely related to 
air swallowing with vigorous erying. 
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The first postoperative stooi, two days 
after operation, was dark green and 
It did not contain blood. Sub- 
sequent stools have been light yellow, 
but darker than those preoperatively. 
Urine is essentially unchanged. 


sticky. 


Laboratory studies on the fifth post- 
operative day revealed feeal urobilino- 
gen, 5.34 mg, per 100 Gm.; urine uro- 
bilinogen, 0.12 unit (approximately 
one-hour specimen ). 

Jaundice of the skin is beginning 
to clear slightly now, on the seventh 
postoperative day. 

Final diagnosis: Chronie cholecysti- 
tis, and cholelithiasis in a 214-month- 
old infant. 


Dr. Marvin Lewis (Assistant Resi- 
dent in  Pediatries).—The 
mother called the clinic for an appoint- 
ment seventeen days after discharge 
from Lying-In. She complained that 
the baby cried continuously, keeping 
the neighbors awake. She had been to 
a physician who had decreased the 
haby’s food intake as compared with 
the discharge formula and stopped iron 


baby’s 


medication. Upon examination at the 
first elinie visit, the child did not ap- 
pear grossly jaundiced although there 
was a suggestion of a muddy hue to 
the selerac. The mother stated that 
she thought the child had been slightly 
vellow sinee she brought him home. 
The diet was regulated and iron rein- 
stituted. 

The mother and baby returned five 
days later, both much happier. The 
haby had gained weight but had de- 
veloped a marked degree of jaundice 
in the interim. 
with me at that time and the baby 
was admitted. 


Dr. 


Dr. Senz saw the baby 


STEPHEN Mayka_ (Assistant 


Resident in Pediatries).—You said the 
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urine was normal. Was there bile in 
the urine? 


Dr. Booxer.—Bile pigments were 
found in the first two specimens ex- 
amined. 


Dr. Dwicgut CLARK (Professor of 
Surgery ).—At operation we found a 
mass located in the region of the gall 


bladder. I did not know what it was, 
so as I always do when I get into 
trouble, I called Dr. Humphreys. She 


said that it was a granuloma of some 
We 
took out the granulomatous mass and 
Dr. Humphreys ean tell you about the 
We exposed the common 
duct and the eystie duet. The common 
duct seemed dilated, but we could not 
Ve probed the common 


kind from the gross appearance. 


pathology. 


find a stone. 
duct through the eystie duct, and could 
get the probe into the duodenum with 
no evidence of grating. We injected 
saline into the duct and it readily 
passed into the duodenum. We elected 
not to explore the common duet. I 
have worried about this since. But we 
probed it well, found no evidence of 
stone, and consequently did not explore 
it. The omentum and the duodenum 
were plastered around the granuloma- 
A small cord was found 
whieh the granulomatous 
mass to the duodenum. It was eut. 
Whether this represented a cholecysto- 
duodenal fistula I am not prepared to 
say. Cultures of the gall bladder 
showed coliform organisms so that it 
is possible this was a fistula. Whether 
the gall bladder condition was a cause 
or result of the possible fistula, I do 
not know. I thought it was the cause, 
but Dr. Humphreys does not think so. 


tous mass. 


went from 


Dr. ELEANOR HumMpuHREYs (Professor 
of Pathology ).—If this is cholecystitis 


it would not surprise us in an adult 








of 40 years or older. We see it rather 
often. In conjunction we see a great 
many bile and pigment granulomas, 
and some sterile abscesses. On direct 
smear, we saw gram-negative rods. 
These were probably hemolytic E. coli. 
There was gall bladder tissue left in- 
taet, little contracted remnants after 
the rupture. In my opinion, it is pos- 
sible that there was a fistula, but I 
cannot imagine it as primary or that 
that was how the pigment got in un- 
less stone formation in the absence of 
infection can lead to perforation. 
Part of it was like a sieve, full of 
abseesses and granulomas. Dr. Pierce 


saw this and ean voueh for it. 


Dr. Mia Prerce (Associate Profes- 
sor of Pediatries).—Dr. Humphreys, 
do you think that the signs of complete 
obstruetion were due to the kinking 


of the common duct? 


Dr. Humpureys.—lI really do. We 
ought to talk to Dr. Clark about that. 
I have seen exactly this lead to inter- 
mittent jaundice in adults. There was 
one woman who had attacks which 
were quite severe, then would be re- 
lieved. Her gall bladder was out, and 
the duodenum had fallen into the gall 
bladder fossa and got adherent there. 
After an eating indiscretion she would 
vet an obstruction of the common duct 
which would then be relieved. I think 
it entirely possible that kinking could 
do this. 


Dr. Apert DorFMAN (Assistant 
Professor of Pediatries).—Watson be- 
lieves there is a difference in the fecal 
urobilinogen in eases of obstruction 
with stones with infection as compared 
to tumors and infants with congenital 
atresias. In all children with congen- 
ital atresias there is no urobilinogen 
in the stool or urine. It is quite in- 
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teresting that this child had some 
urobilinogen in the urine and none in 


the stool. 


Dr. HumMpureys.—Metabolism may 
come in another way. I crushed some 
of these stones, and there was no hint 
of cholesterol erystals. A baby’s cho- 
lesterol metabolism is probably not at 
the adult level. 


Dr. DorrMAN.—Do we have a blood 


cholesterol ? 
Dr. BookeR.—No. 


Dr. CLARK.—One other interesting 
thing at operation was that the liver 
looked quite normal. It was not like 
a liver seen in atresias. It was not 
the liver of an obstructive jaundice. 


Dr. HumpHreys.—I think the infee- 
tion is fairly old and dates back to 
the nursery somewhere. It is not sur- 
prising that at the extremes of life, 
one does not see the febrile reactions 
to infection. In my Oak Forest 
(Tuberculosis Sanitarium) records, 
there is more than one case of walking 
lobar pneumonia. One man dropped 
dead in the bath; he did not complain 
and had not had enough fever to at- 
tract attention. Perhaps the same thing 
holds true for the little runts. 


Dr. Prerce.—A quick search of the 
literature gives one the impression that 
the operative diagnosis of cholecystitis 
in infants is rare, although it is not 
rare in children over one year of age. 
In Potter’s complete review of the 
literature in 1928,"° he collected 226 
eases, forty-nine of which were in in- 
fants; all were diagnosed at post mor- 
tem. The frequeney of cholecystitis 
in malnourished infants is emphasized 
by the Chilean report by Cienfugos*™® 
in which histological evidence of chole- 
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cystitis was found in thirty-five of 100 
routine autopsies in infants. This 
author stresses the high incidence of 
debility in the autopsy group. 

Most of the earlier reports come from 
the British pediatricians. Still’ re- 
ported fourteen cases in 1898, all of 
which were diagnosed at autopsy. As- 
sociated infections in infants are neo- 
natal sepsis and gastroenteritis. In 
older children streptococeal infections 
of the upper respiratory tract, scarlet 
fever, appendicitis and the typhoid 
group, and lamblia infestations are 
more common. 

In Potter’s analysis, jaundice was 
present in sixty-four, absent in thirty- 
four, and not stated in 128 of the 226 
ases. The relationship of cholangitis 
to obliteration of the bile duets has 
long been a debatable point. And it 
is noteworthy that in this patient the 
condition of the liver appeared to be 
grossly normal. 


Case 4. Regional Enteritis 


Dr. DUNLAP OLESON (Instructor in 
Pediatrics) —This 14-year-old white 
boy entered Bobs Roberts Hospital in 
August, 1950, with the history of diar- 
rhea and cramping abdominal pain of 
eight months’ duration and a thirty- 
pound weight loss during this period. 

His early history is remarkable only 
in that he is said to have had a chronic 
discharge from the umbilicus during 
the first year of life. He had measles 
and chicken pox in early childhood and 
a tonsillectomy was performed at 7 
years of age. His parents and two 
siblings are in good health and there 
is no history of familial disease. 

The boy’s present illness dates from 
October, 1949, when he first complained 
of relatively mild, intermittent cramp- 
ing abdominal pain; he had no diar- 
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rhea during this period. On Jan. 24, 
1950, he suddenly began to experience 
severe paroxysmal abdominal pain and 
vomited bile-stained material repeat- 
edly. He was admitted to another hospi- 
tal where emergency laparotomy dis- 
closed a volvulus about a Meckel’s 
diverticulum. An unknown amount of 
gangrenous small bowel, including the 
diverticulum, was resected, and an end- 
to-end anastomosis of the ileum was 
performed. The boy did well for three 
or four weeks postoperatively, then 
developed a moderate diarrhea with 
four to six soft, greenish, mushy stools 
per day associated with considerable 
abdominal discomfort 
vomiting. He began to lose weight and 
was readmitted to the hospital. <A 
second laparotomy was performed in 
Mareh which is said to have disclosed 
numerous adhesions about the terminal 
ileum and ileocecal valve, and an en- 
The boy ex- 
perienced little relief from this second 
He continued to 
abdominal 
fort with tenesmus, flatulence, and oc- 
casional vomiting. He averaged six 
to eight soft, mushy, and occasionally 
liquid stools daily, and ran an inter- 
mittent fever. Despite nutritional and 
vitamin supplements his weight fell 
from 117 to 86 pounds. 


and occasional 


terocolostomy was done. 


operative procedure. 


have considerable discom- 


When first seen here the outstand- 
ing characteristic on physical examina- 
tion was marked emaciation and mus- 
cular wasting. The skin and mucous 
membranes appeared normal. The lung 
fields were clear and no ecardiae abnor- 
malities were apparent. The abdomen 
was scaphoid in appearance and two 
well-healed right rectus incisional sears 
were apparent. There was moderate 
abdominal tenderness, most marked in 
the right lower quadrant, where a 











dilated loop of gas-filled bowel could 
be palpated. No discrete masses were 
detected. 

Laboratory examination disclosed the 
following data: hemoglobin, 10.0 
grams: red blood cell count, 3.33 mil- 
lion: white blood eell count, 5,300; 
differential, 24 per cent lymphocytes, 
62 per cent polymorphonuelears, 3 per 
cent monocytes, and 1 per cent eosin- 
ophils. Erythrocyte sedimentation rate 
was 31 mm. per hour (Wintrobe) 
Tubereulin 1:10,000 was negative. 
Serum Kahn test was negative. Plasma 
proteins were 6.0 Gm. per cent, the 
A/G ratio 2.2. Nonprotein nitrogen on 
admission was 60 mg. per cent, the 
serum calcium 13.5, and = serum 
phosphorus 5.6 mg. per cent. Repeated 
stool eultures demonstrated only E. 
coli and B. proteus. 

X-ray examination of the colon with 
contrast media demonstrated an entero- 
colic fistula at the level of the mid- 
transverse colon. With continued fill- 
ing the ascending colon, cecum, and 
terminal ileum were visualized. The 
terminal ileum was greatly narrowed 
over an area of several centimeters and 
exhibited a bizarre and_ distorted 
mucosal pattern. Immediately proxi- 
mal to the terminal ileum lay a dilated 
loop of small bowel which showed no 
recognizable mucosal pattern. 

The boy was prepared for surgery 
with a high calorie diet, Sulfasuxidine, 
and supplemental oral and parenteral 
vitamins: he received 1.000 ee. of 
whole blood and 2,000 ¢.c. of plasma 
in the preoperative period. At opera- 
tion he was found to have approxi- 
mately 8 feet of small bowel of rela- 
tively normal appearance extending 
from the ligament of Treitz to the 
enterocolie fistula. The terminal ileum, 
cecum, and the blind loop of small 
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bowel were the site of an intense in- 
flammatory reaction with thickening 
and distortion of the bowel and mesen- 
tery, multiple enlarged regional lymph 
nodes, and many old and fresh adhe- 
sions. The appendix, the cecum, and 
the blind loop were resected up to the 
level of the enterocolostomy, together 
with the mesentery and the involved 
nodes, and the ascending colon was 
closed. Streptomycin and_ penicillin 
were administered postoperatively, and 
the patient was maintained on paren- 
teral fluids for one week. The post- 
operative course was surprisingly un- 
eventful, and the boy began to improve 
clinically and to gain weight. 





Gross pathological examination of 
the resected bowel revealed extensive 
erosion and granulation of the mucosal 
surface with areas of ulceration and 
of pseudopolyp formation. There was 
marked thickening of the bowel wall 
and of the mesentery, and microscopic 
examination of these tissues disclosed 
the inflammatory lesions characteristic 
of regional enteritis. 

Following convalescence the fune- 
tional ability of the remaining intestine 
was studied briefly. The oral glucose 
tolerance test produced a normal curve. 
Nitrogen absorption, measured as 
serum alpha-amino nitrogen following 
a test meal of gelatin, appeared signif- 
icantly low; and the vitamin A absorp- 
tion test failed to produce a rise over 
the initial fasting levels. The patient 
was discharged four weeks postopera- 
tively on a low-residue, high-calorie 
diet with supplemental vitamins. Dur- 
ing the first two postoperative months 
he continued to have oceasional mild 
cramping abdominal discomfort associ- 
ated with defecation and averaged 
three to four soft stools daily. Dur- 
ing this period his appetite was raven- 
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ous and he gained 16 pounds in weight. 


In November, ten weeks postopera- 
tively, he was readmitted with homol- 
ogous serum hepatitis from which his 
recovery was rapid and uneventful. 
During the past six months the boy 
has continued to do very well. He has 
gained weight steadily and weighs 121 
pounds at present. He is entirely 
asymptomatie and has one or two semi- 
formed stools each day. He has re- 
turned to school and his activities are 
restricted only in regard to competi- 
tive sports and strenuous physical exer- 
eise. 
SUMMARY OF DISCUSSION 


Regional enteritis, while predomi- 
nantly a disease of adult life, is being 
recognized with increasing frequency 
in children. Its 


obscure. 


remains 
The pathological picture of 
acute and chronie inflammation sug- 


etiology 


gests an infectious agent but cultures 
of involved lymph nodes, mesentery, 
and peritoneal fluid have failed to dem- 
onstrate convincingly a specific agent. 
Diagnosis may present real difficulties. 
The relatively characteristic history of 
intermittent fever, weight 
rhea, and abdominal pain may suggest 
specific enteric infection or ulcerative 
colitis. 


loss, diar- 


In one patient in our series 
the predominant symptom was massive, 
exsanguinating intestinal hemorrhage. 
The barium enema usually reveals a 
normal colon, but fluoroscopie exami- 
nation of the barium-filled terminal 
ileum show alteration of the 
mucosal pattern or—in the advanced, 
cicatricial stage—the ‘‘string sign’’ of 
Kantor. Barium may show 
areas of constriction or dilatation of 
the ileum. Therapy in the chronic, 
obstructive phase of the disease is pre- 


may 


orally 


dominantly surgical. 
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In the present patient the chief prob- 
lem following resection centered about 
the nutritional the 
child. At laparotomy the surgical esti- 
mate of the remaining small intestine 
was eight feet, approximately one- 
third of the normal amount. There 
was doubt as to whether this would 
prove adequate in absorptive capacity 
for the maintenance of nutrition and 
It obviously is. That the 
boy has absorbed calories in adequate 


maintenanee of 


for growth. 


amounts is evidenced by his rapid gain 
in weight. Despite evidence of reduced 
fat absorption he has manifested no 
evidence of deficiency of the fat-soluble 
vitamins. A not uncommon complica- 
tion of massive intestinal resection is 
‘aleium depletion, due in part to the 
formation of insoluble caleium soaps 
secondary to impaired fat absorption; 
this boy has shown no signs of tetany 
and has maintained his serum calcium 
and phosphorus at essentially normal 
levels. 

In general, results with this disease 
in the pediatric age group have been 
good. One eannot escape the rather 
unhappy feeling that a certain amount 
of undiagnosed abdominal pain in 
children represents regional enteritis 
not sufficiently acute or severe to de- 
mand the examination 
which might demonstrate it. 


radiological 
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Psychologic Aspects of Pediatrics 


MASTURBATION IN INFANTS 


Harry Baxkwin, M.D. 
New York, N. Y. 


ASTURBATION is not unecom- 

mon in infancy. Twenty-two 
out of twenty-five children brought 
with this complaint to the consulting 
rooms of Still, the eminent English 
pediatrician, were less than 2 years 
old when the habit began. 


ETIOLOGY 

Spontaneous erections are frequent 
in male infants preceding micturition. 
They may also follow manipulation of 
the sex organs. The infant discovers 
the genitals in the course of his ran- 
dom movements and finds the act 
pleasurable. It is not known whether 
the sensation is similar to that ob- 
tained from other manipulations of 
the body, for example, finger-sucking, 
or whether it has a special quality. 
Sometimes nursemaids or parents un- 
intentionally induce the habit by 
stroking the child’s thighs as a sooth- 
ing measure. Local irritation from 
tight clothes, balanitis, ammoniacal 
dermatitis, vulvovaginitis, intestinal 
worms is regarded as the likely etio- 
logical factor by most authors. Still 
attributes the greater frequency in 
girls to vulval irritation. It is his 
opinion that the habit starts as a 
scratching and rubbing to allay the 
itching and discomfort. This brings 
pleasure and so is continued. Local 
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or 


irritation may be the mechanism in 
older infants but it does not explain 
the habit during the early months of 
life before infants ean be expected to 
localize discomfort. Moreover such an 
explanation fails to take into account 
the different emotional response of the 
boys and girls to the habit during 
infaney. 

Masturbation has been observed in 
female infants much more often than 
in males. Though boys sometimes in- 
dulge in the habit with considerable 
persistence it is questionable whether 
the habit is ever well developed in 
them, amounting, generally, only to 
oceasional and random manipulation 
associated with erection. The intense 
emotional conecomitants seen in girls 
have not been described in boy babies. 


SYMPTOMATOLOGY 


The habit in girls may begin during 
the first few weeks of life. In a pa- 
tient of Still’s, the mother, an intelli- 
gent woman, reported that the habit 
had begun in the first week of life. 
We saw a child one year old in whom 
the mother, a schoolteacher, reported 
that the habit began at one month of 
age. The act is accomplished by thigh 
friction, by rubbing the body against 
a pillow or other object, or by manipu- 
lation. One baby 6 months old, ob- 
served by us, masturbated only when 
lying on the back and then almost 
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continuously while awake. At times 
the body is swayed backward and for- 
ward with the thighs crossed rigidly. 
The active phase lasts for some see- 
onds or minutes and is accompanied 
by grunting, flushing, and an appear- 
ance of excitement. The gaze is often 


fixed and the infants show extreme 


annoyance if efforts are made to in- 
them. The movements cease 


abruptly and are followed by general 


terrupt 


relaxation, pallor, and sweating. In 
some eases the child appears exhausted 
and falls into a deep sleep. The habit 
times during the 


is practiced many 


day, only occasionally at night. 
The 


stare, the 


active movements, the glassy 


appearance of exhaustion, 
and the deep sleep which sometimes 
follows the episode may be falsely in- 
terpreted as convulsive or petit mal 
attacks. 

The infants give the appearance of 
Indeed the 
parents often recognize the child’s re- 
Still speaks of the 


experiencing an orgasm. 
action as such. 
‘sleep that comes with the exhaustion 
from the orgasm.’’ That females may 
experience orgasm despite the absence 


of actively functioning ovaries is well 


known from observations on  ovar- 
ectomized women. 

There is no reason to believe—as is 
often stated in the literature—that 


masturbation in infaney is associated 


with a neuropathie constitution or 


with mental deficiency. General 


health is not interfered with as a re- 
sult of the habit 
erally, other complaints about be- 


In the patients mentioned in 


nor are there, gen- 


hav ior. 


the literature and in those observed 


by us, there is no indication that un- 
favorable psychologic factors in the 
child’s environment predispose to the 


habit. Indeed, the habit has been ob- 
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served in several cases during the first 
two months of life before cortical ae- 
tivity can be a factor. However, as 
the child grows older and becomes in- 
creasingly aware of parental coneern 
about the habit, psychie factors be- 
come of more importance and may be 
influential in intensifying and 


Parental efforts at coere- 


pro- 
longing it. 
ing the child to stop his habit may 
rouse resistance and cause him to con- 
tinue it out of spite. As with other 
habits in children, e.g., finger-sucking, 
bed-wetting, and so on, the child will 
resort to his habit 
when he is unhappy or bored. 


more frequently 


CASE HISTORIES 


Case 1.—G. R., a girl, was born at 
term by normal spontaneous delivery, 
weighing 8 pounds 4 ounces (3.75 kilo- 
grams). Breast feeding was discon- 
tinued after seven days because of 
fissuring of the nipples. She took the 


bottle well and gained normally. 
Solid foods were introduced at 14 
weeks and were taken poorly, the 


child preferring her milk. For the 
first two years of life she was highly 
selective regarding her food. 

The cup was introduced at 10 
months of age and accepted readily. 
Weaning from the bottle was complete 
at 14 months. Dentition, motor and 
speech development were normal. 

At about 7 months the child took ¢ 
great fancy to dolls. Soon afterward 
she would press her body against a 
large rag doll to which she was spe- 
cially attached and make rhythmic 
movements. At first these episodes 
occurred only at bedtime but as G. R. 
approached one year of age she and 
the doll became inseparable. She car- 
ried it about all day and from time to 
time would throw the doll on the floor, 
lie down on top of it and rhythmically 
press her body against it ‘‘as in the 
sexual act.”’ Attempts to disturb her 
during these episodes resulted in 
sereams and loud erying. She would 
not release the doll until she felt ‘‘sat- 
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isfied.’’ The parents felt that she 


‘‘completed an orgasm in her own 
way.”’ 
This behavior continued until 15 


months of age. At this time the 
mother hid the doll, but the child be- 
came so unhappy and irritable that 
the doll was returned. She practiced 
her habit four to six times during the 
day and even more frequently at 
night. 

No gross errors in child rearing 
could be elicited. The parents were 
sensible and affectionate in their atti- 
tudes and accepted the habit calmly. 
The father was a physician. 

After 15 months of age the episodes 
decreased in frequency and were of 
shorter. duration. She was not as 
much disturbed when she was inter- 
rupted in the act. At 17 months the 
behavior was exhibited only at bed- 
time. 

When last heard from, G. R. was 
414 years old. She was to all appear- 
ances a normal child. The mother de- 
seribed her as ‘‘of more or less reason- 
able temperament. I do not think she 
differs in any way from the average 


child. ... She is an alert, bright, viva- 
cious child.’’ She still praeticed her 
habit oceasionally—perhaps three or 


four times during the preceding two 
years to the parents’ knowledge. 

A younger sister started indulging 
in the same habit—but much less fre- 
quently than her older sister—at 22 
months. 


Case 2.—H. H., a girl, 5 months old, 
was brought because of a habit which 
started at 2 months of age. While 
lving on her back she would press her 
legs together, lift them, bear down 
and get red in the face. This lasted 
a few moments and was followed by 
relaxation. The episodes occurred 
many times each day; in fact when- 
ever the baby lay on her back. The 
mother stated that sometimes the baby 
cried as though she was not satisfied. 

Except for ammoniacal dermatitis 
and mild earotinemia, the examination 
was negative. Several times during 
the examination, the baby drew up her 








knees, pressed her thighs together and 
held her breath as though bearing 
down. Her face became suffused and 
the head was drawn to one side. 

The mother was advised to decorate 
the erib with bright-colored ribbons 
and other objects which might inter- 
est the baby. 

Eight years later she reported that 
the habit stopped at 6 to 7 months of 
age and that the child developed 
normally thereafter, never to the 
mother’s knowledge, reverting to her 
habit. 


Case 3.—S. B., a girl, 14 months 
old, was seen because of a habit. She 
would cross her legs, grunt, and get 
red in the face. After some seconds 
or minutes she would relax, break out 
in perspiration, and appear exhausted. 
The mother was a schoolteacher. She 
reported that the habit started at one 
month of age. (The baby was born 
three weeks before term weighing 2.05 
kilograms.) The habit had been in- 
creasing in frequency and was prac- 
ticed about three times a day. The 
child ‘‘knows she ought not do it.’’ 
The mother was determined to break 
the child of her habit. She slapped 
her and scolded her but these meas- 
ures were of no avail. Thumb-sucking 
had begun at about one year of age. 

The child appeared alert and active. 
Appetite, bowels, and sleep were nor- 
mal. She weighed 10.3 kilograms. 

When the child was 4 vears old, the 
mother reported that her daughter 
was still practicing her habit, now 
during the night as well as the day. 
The child was ‘‘of a very nervous 
temperament.’’ The mother wrote 
that she was ‘‘distraught’’ at her in- 
ability to stop the habit. 


PROGNOSIS 
So far as is known infants give up 
habit 
revert to it later on. 


their completely and do not 
Unless the situ- 
ation has been mismanaged they seem 
to grow up normally without adverse 
psychologie residua of any sort. 














There are few data on the age at 
which the habit ceases. One of our 
three patients stopped at about 3 
vears, another at about 6 to 7 months. 
No follow-up was possible in the third 
ease. 

MANAGEMENT 

Treatment is most effective when 
the habit is recognized early before it 
has become well established ; hence the 
importance of early diagnosis. The 
first step is an explanation to the par- 
ents of the innocuousness of the habit, 
and reassurance as to its favorable 
outeome and the absence of adverse 
effects on personality development 
and on physical health. The parental 
attitudes should be reviewed and ap- 
propriate suggestions made. Seold- 
ings, spankings, threats, shaming, have 
no place in treatment. 

Physical restraints may be useful 
if the condition is recognized during 
the first six months of life. If the 
child masturbates by rubbing her legs 
together, folding the diaper in such 
a way as to keep the legs apart may 
be effective; or the legs may be tied 
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loosely to the erib. After about six 
months restraints are useless and 
should be discouraged. 

Possible local causes of irritation 
such as tight clothing, ammoniacal 
dermatitis, vulval irritation, pin 
worms should receive attention. Pro- 
viding the infant with more entertain- 
ment in the form of brightly colored 
ribbons on the erib and baby carriage, 
rattles, toys, more frequent picking- 
up, sometimes have a prompt effect in 
lessening the frequency of the episodes 
or stopping them altogether. 

Benzedrine which lessens sex ten- 
sion may be tried when the episodes 
take place principally during the day. 
For infants under one year of age, the 
initial dose is 1 mg. once a day in the 
morning. The dose is increased every 
other day until a therapeutic or toxic 
effect is obtained. Phenobarbital or 
Benadryl may also be useful when the 
habit is practiced principally at bed- 
time. 
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Comments on Current Literature 





HYPERTHYROIDISM 


YPERTHYROIDISM is a eondi- 

tion not commonly encountered 
in the pediatric age group. However, 
when this condition does occur in ehil- 
dren, difficult problems arise, and de- 
cisions concerning management are 
often of great significance. 

In the Mareh, 1952, issue of the 
Bulletin of the Johns Hopkins Hospital 
Wing and Asper' report observations 
on the use of propylthiouracil in hy- 
perthyroidism with special reference 
to long-term therapy. Experiences in 
the thyroid clinie of the Johns Hop- 
kins Hospital over the period of the 
four years just past are summarized 
in this publication. During this time, 
203 hyperthyroid patients, ranging 
in age from 14 to 74 years, were 
treated with propylthiouracil. Sev- 
enty-one per cent were between the 
ages of 20 and 50 years. Seventy- 
seven per cent had diffuse goiters, 13 
per cent had nodular goiters, and 7.9 
per cent had recurrent hyperplasia of 
the thyroid gland following previous 
subtotal thyroidectomy. Of these 203 
patients, forty-four were prepared for 
subtotal thyroidectomy with propyl- 
thiouracil; thirty-four failed to re- 
turn to the elinie after being under 
treatment for a few months; eleven 
were transferred to the care of pri- 
rate physicians; and the remaining 
114 were treated with propylthio- 
uracil for varying periods of time. 
Eighty-seven of these 114 patients 
were treated with propylthiouracil 
continuously for a year or longer. 
Most of the patients studied re- 
sponded to therapy in a very satis- 
factory manner. Usually a euthyroid 
state could be achieved within about 
100 days following initiation of ther- 
apy. 

After considerable experience with 
this type of medication, the authors 
found that 300 mg. daily was highly 
effective as a therapeutic dose, which 
seemed to be no more toxie than a 
daily dose of 100 mg. A few patients 
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required higher dosage levels, up to 
400 to 500 mg. daily. The initial 
daily dose of propylthiouracil was di- 
vided into three, with oral administra- 
tion at intervals of approximately 
eight hours. Maintenance doses were 
administered at approximately twelve- 
hour intervals. In each instance the 
dosage was reduced gradually before 
discontinuance of therapy was enter- 
tained. 

While response to medication varies 
considerably from patient to patient, 
therapeutic response was definite, as 
a rule, after ninety to one hundred 
days of continuous administration. 
The basal metabolic rate was usually 
within normal range about ninety 
days following the initiation of treat- 
ment. Sixty-nine of seventy-four pa- 
tients who had experienced severe 
loss in weight prior to treatment, 
gained weight during the ninety-day 
treatment period. Among eighty-one 
patients in whom the size of the thy- 
roid gland was recorded frequently, 
forty-nine (60.5 per cent) showed a 
definite decrease in the size of the 
goiter during treatment; twenty- 
eight (34.5 per cent) experienced no 
change; and in four (5 per cent), a 
definite inerease in goiter size oc- 
eurred. During prolonged treatment 
malignant exophthalmos was not ob- 
served in any one of fifty-two patients 
who had diffuse goiter. In only five 
of these patients was there a slight 
increase in exophthalmos. 

With respect to remission and re- 
lapse, the authors state, ‘‘It is well- 
recognized that if the period of ad- 
ministration of an antithyroid drug is 
less than six months in duration, re- 
lapse of hyperthyroidism is to be ex- 
pected.’’ Of the 114 eases actively 
followed by them on therapeutic regi- 
men, sixty-six (41.5 per cent) had had 
drug discontinued at the time of the 
report. Among these sixty-six, thirty- 
eight or 57.5 per cent experienced ex- 
acerbation of symptoms following 














withdrawal of treatment. In all of 
the patients experiencing a relapse 
following withdrawal of propylthio- 
uracil, medication was initiated again. 
In ten of these thirty-eight patients, 
a second recurrence of symptoms fol- 
lowed withdrawal after the seeond 
therapeutie series. In most instances 
where recurrences followed with- 
drawal, development of symptoms 
took place gradually over a_ period 
of six months, and all except a very 
few of the recurrences were within 
the year following withdrawal. 

In a small number of patients 
(twenty-seven), long-term continuous 
medieal management has been main- 
tained for periods ranging from 
twelve to forty-eight months, the 
average duration being 24.7 months. 
Nine patients have been treated for 
more than three years. All these pa- 
tients on prolonged therapy with 
propylthiouracil have remained eu- 
thyroid showing no deleterious ef- 
fects. Refractiveness of the disease 
to the medication has not been ob- 
served. 

In contrast to thiouracil, which was 
found to be toxie to such an extent 
that its clinical use is no longer sane- 
tioned, propylthiouracil has proved to 
be so much less toxie that its use is 
considered relatively safe. Toxie re- 
actions to propylthiouracil which do 
occur inelude urticaria and dermati- 
tis, fever, loss of hair, leukopenia and 
granuloeytopenia, agranulocytosis, 
and thrombopenie purpura. In the 
series reported by Wing and Asper, 
toxicity to propylthiouracil was mani- 
fested by mild leukopenia in twenty- 
six eases, a granulocytosis in one, 
eosinophilia in three, urticaria in two, 
and possibly a lupus erythematosus- 
like reaction in one. Of all these toxie 
manifestations, granulocytopenia dur- 
ing therapy was considered the most 
serious, and of more ominous signif- 
ieance than leukopenia. Only one 
patient in the developed 
agranuloeytosis, representing an ineci- 
dence of 0.5 per cent. There were no 
fatalities attributable to the toxie 
manifestations of propylthiouracil. 


series 
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In general, these authors conclude 
that propylthiouracil ameliorates thy- 
rotoxicosis effectively, and is a rela- 
tively nontoxic agent. The drug is 
an important adjuvant in preoper- 
ative medication for subtotal thyroid- 
ectomy, and also can be used for pro- 
longed periods in reasonable anticipa- 
tion of obtaining eventual remission 
of the disease. Long lasting remis- 
sion was obtained in twenty-four of 
forty-eight patients on withdrawal 
of the drug after protracted therapy. 
In the twenty-four patients who had 
a recurrence of hyperthyroidism, the 
relapse oceurred within six months 
subsequent to withdrawal of therapy. 
The authors point out that while abla- 
tive forms of treatment in thyrotox- 
icosis are usually successful in eradi- 
eating the disease, constant control is 
possible by means of prolonged, con- 
tinuous administration of propylthio- 
uracil. In those patients in whom 
subtotal thyroidectomy was contrain- 
dieated, continuous administration of 
the drug gave gratifying results. 

In the subject of pediatrie age in 
whom symptoms of thyrotoxicosis oe- 
eur, the decision as to whether thy- 
roidectomy is indicated is always a 
difficult one. The problem is_par- 
ticularly serious in adolescence dur- 
ing the period of rapid growth. The 
possibility that the endocrine dis- 
turbance is purely a temporary one, 
and perhaps will right itself as the 
endocrine status of the child becomes 
stabilized, poses a question as to 
whether surgical intervention might 
be contraindicated. It would seem 
reasonable that in the pediatrie sub- 
ject, careful control of the hyperthy- 
roid patient by means of this rela- 
tively nontoxie drug is to be pre- 
ferred in general to a more radical 
surgical approach to therapy. 


Russe. J. BLATTNER 
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Dr. Katherine Dodd, formerly associate 
professor of pediatrics at the University of 
Cincinnati, has been appointed professor of 
pediatries and head of the department at the 
University of Arkansas School of Medicine 
at Little Rock, Ark. 

Dr. Andrew L,. Chute has been appointed 
professor of pediatrics and head of the pedi- 
atrics department at the University of To- 
ronto Faculty of Medicine. He will also 
serve as physician-in-chief of the department 
of pediatrics at the Hospital for Sick Chil- 
dren, 


A postgraduate conference for pedia- 
tricians will be held on June 5, 6, and 7, 
1952, at St. Christopher’s Hospital for 
Children, Philadelphia 33, Pa., under the 
sponsorship of the Department of Pediatrics 
of Temple University School of Medicine. 
The program will include round table and 
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informal discussions of current problems 
of clinical interest to pediatricians. En- 
rollment is limited. Further information 
can be obtained from Miss Ruth Portner. 


A list of films entitled ‘‘ Motion Pictures 
on Child Life’’ 
Chi'dren’s Bureau. Over 450 films on the 


has been prepared by the 


social, medical, mental, and developmental 
aspects of child life are included. Each film 
is briefly described without evaluation of the 
particular film. Copies of the booklet ‘‘ Mo- 
tion Pictures on Child Life’’ can be obtained 
from the Government Printing Office, Wash- 
ington 25, D. C., for 40 cents. 


The American Board of Pediatrics an- 
nounces the following oral examination: 
San Francisco, Calif., June 27, 28, and 


29, 1952. 


Book Reviews 


Die hiamolytischen Syndrome im Kindes- 
alter. Priv. Doz. Dr. Conrad Gasser, 
Stuttgart, 1951, Georg Thieme, 308 pages. 
Price DM 45. 


This monograph is an extensive review 
of some of the current clinical and diag- 
nostic aspects of hemolytic syndromes in 
children. The subject material is con 
sidered in two main sections. The first 
part of the monograph deals with the gen- 
eral aspects of the hemolytic syndromes 
including a thorough discussion of some of 
the basie factors in abnormal red blood cell 
destruction and the other section is prima- 
rily devoted to a consideration and classi- 
fication of the specific hemolytic anemias. 
The material reviewed is recent and well 
organized, and it is gratifying to note that 
most of the current contributions of Ameri 
ean and British investigators to this sub- 
ject have been incorporated in the text. 
Such contributions as the relation of the 
chemical strueture of hemoglobin to the 
hemolytic state is adequately covered and 
the recent therapeutic experience with 
ACTH is included. The text is well docu 
mented with an up-to-date bibliography of 
several hundred references, and the illus 
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trations and photographs are generous and 
excellently reproduced. The monograph is 
highly recommended to elinical patholo- 
gists, hematologists, pediatricians, and in- 
ternists as an up-to-date, well-organized, 
and documented presentation of the present 
status of our knowledge of the varied 
hemolytie syndromes that oceur in children. 


nm. @ &. 


The Prevention of Rheumatic Fever. 
Lowell A. Rantz, M.D., Springfield, IIL, 
1952, Charles C Thomas, 66 pages. Price 


$2.25. 


In a short monograph, Rantz, one of the 
recognized authorities in the field, presents 
the present-day knowledge of the preven- 
tion of rheumatic fever. The first three 
chapters discuss the etiology, and the role 
of hemolytie streptococcus infection which 
is looked upon as in some way being re- 
sponsible for rheumatic fever. The differ- 
enees in the character and manifestation of 
streptococeai disease in early childhood, 
middle childhood, and in older children 
and adults are stressed. With this as a 
basis the author turns to prevention and 


discusses the possibilities and inadequacies 
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of the prevention of transmission through 
such measures as isolation, immunization, 
and chemoprophylaxis. In a final chapter 
there is a short discussion of the treatment 
of active and inactive rheumatic fever, 
and the value of chemoprophylaxis in pa- 
inactive rheumatism in the 
While 


the text is short, it gives an unusually 


tients with 


presence of streptococ eal infection. 


clear and well-written picture of the pres 
ent-day thought and knowledge concerning 


the prevention of rheumatie fever. 


Pathology of the Fetus and the Newborn. 
Edith L. Potter, M.D., Ph.D., Chicago, 
1952, The Year Book Publishers, Ine., 
574 pages. Price $19.00. 

The aim of the author is well defined in 
the preface of this book—‘‘to present a 
brief but complete picture of the infant and 
to correlate its embryologie development, in 
trauterine environment and post-natal physio 
logic adaptation with specifie conditions re 
sponsible for morbidity and mortality.’’ 

Most of the chapters of the book dealing 
with general subjects, especially those on 
embryonic development, anoxia, and birth 
trauma, are excellent. The discussion of in 
fections is the least satisfactory of these 
chapters. One is surprised to find poliomye- 
litis and histoplasmosis discussed under pre 
natal infections. A disregard for the newer 


f bacteria is shown when a 


classification « 
paragraph is headed ‘‘Paratyphoid; Shi 
gella; Salmonella’’ and follows a paragraph 
on typhoid fever. 

The brief but clear descriptions of the 
development of the organ and of the normal 
condition of the organ at birth, included 
in chapters on the organ systems, add to 
the value of this book. 
the author has succeeded in giving clear, 


In these chapters 


complete discussions of pathologie conditions 
found in the fetus and the newborn infant. 
The many illustrations which number more 
than 600 are excellent, both as to selection 
and reproduction. Considerable space is 
given to malformations and the illustrations 
of these are especially good. 

The arrangement of the material is some 
times confusing. The development and pa- 
thology of the eye are presented in the 
chapter entitled skeleton. Amyotonia con 
genita is discussed in the chapter on skeletal 
muscle and joints. To read the complete 
discussion of the pathology of erythroblasto- 
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sis, one must refer to the chapters on blood, 
liver, central nervous system, kidneys, and 
skeleton (teeth). 

There are omissions which seem to arise 
from the author’s plan to include lesions 
that are not manifest until beyond the new- 
born period but only those found in the 
first three months of life. It is probably 
because of this age limitation that the author 
includes generalized vaccinia in infants hav- 
ing eczema but does not mention the general- 
ized skin lesions caused by herpes simp'ex 
under similar circumstances. Other omis- 
sions may be attributed to the same age limi- 
tation. Infantile eczema is not mentioned. 
Infantile Gaucher’s disease is included, but 
not Letterer-Siwe’s disease. Retinoblastoma 
is only briefly discussed and the hereditary 
character of this disease is not mentioned. 
Undue importance should not be attached to 
these omissions since the author has placed 
the chief emphasis on diseases of the fetus 
and the newborn, a field of pathology in 
which the author’s wide experience and 
knowledge are obvious 

The book should go far in fulfilling the 
author’s expressed desire to stimulate inter- 
est in the pathologic changes in the fetus or 
infant who fails to survive, and to he!p those 
who are attempting to discover the reasons 
for nonsurvival. 

M. G. 8. 


The Doctors Jacobi. Rhoda Truax, Boston, 
1952, Little, Brown & Co., 270 pages. 
Price $3.50. 


This is a disappointing book. From the 
title the reviewer anticipated and looked 
forward to a good readable biography of the 
two Jacobis. One, Abraham, was an out- 
standing influence in the development and 
course of American medicine, and is rightly 
called the ‘*‘ Father of American Pediatrics. 
While the other of the Doctors Jacobi, Mary 
Putnam, made a distinet contribution in her 
own field of interest which was the advance- 


’? 


ment of medical education for women, the 
importance of her work is relatively little 
when compared with that of her distin- 
guished husband. 

What the biography of the Doctors Jacobi 
really consists of—and thus the title is a 
misnomer—is a biography of Mary Putnam 
Jacobi in which Abraham is included as her 
husband. 
the 256 pages of text before Abraham is 


The reader reaches page 136 of 
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even mentioned. These pages give a detailed 
account of Mary Putnam’s background, early 
life, her family and relatives, and her strug- 
gles to obtain a medical education and over- 
come the objections to women doctors which 
existed 100 years ago. In contrast to these 
136 pages, the early life, the education, and 
the imprisonment in Germany and escape to 
America of Abraham Jacobi is compressed 
into a dozen pages. Even the two earlier 
broken engagements of Mary Putnam, which 
as far as one can gather from the book did 
not seem to bother her very much, are dis 
cussed in considerable detail, while the two 
earlier tragic marriages of Abraham are 
covered in a paragraph of ten lines. The 
remainder of the book is given to their 
married life, and to their accomplishments 
during this period, with the emphasis usually 
on Mary. The story of Mary Putnam is an 
interesting one, and this criticism is in no 
way intended to disparage her work or ac- 
complishments. One can but admire her 
courage and persistence to overcome the odds 
that were so much against her in obtaining 
her medical education. On the other hand, 
the story of Abraham Jacobi is a far more 
interesting one and infinitely more important. 
The reviewer gets the feeling that what 
Mrs. Truax became interested in and started 
out to do was a biography of Mary Putnam, 
in which Abraham Jacobi naturally came 
into the story as her husband. There could 
be no objection to this, and this is really 
what she has done. But why then, the ques- 
tion arises, was the biography of Mary Put- 
nam Jacobi given the misleading title of 
The Doctors Jacobi. We will leave it to 
the reader to draw his own conclusions and 
not express those of the reviewer. It is un- 
fortunate, as the biography leaves the re- 
viewer with the feeling of having been 
tricked. B. 8. V. 


Growth and Culture. A Photographic 
Study of Balinese Childhood. Margaret 
Mead and Frances C. MacGregor, 58 
pages of photography by Gregory Bate- 
son, New York, 1951, G. P. Putnam’s 
Sons, 223 pages. Price $7.50. 


This is a most interesting book for the 
pediatrician although anthropologic rather 
than pediatric in character. Dr. Mead, 
the well-known anthropologist and author 
of Coming of Age in Samoa, has collabo- 
rated with Mrs. MaeGregor in presenting 








the developmental behavior pattern of 
Balinese children from photographs by Bate- 
son taken in 1936 to 1939 when he and Dr. 
Mead were studying Balinese culture. In pre- 
senting the material, the general developmen- 
tal plan of Arnold Gesell based on his studies 
of New Haven children has been followed. 
Thus a comparison of the two can be made. 
While the Balinese and New Haven children 
go through the same general stages of be- 
havior or development of motor function, 
consistent differences can be noted. For 
example, the American child has a greater 
motor activity due to the limitation of the 
crawling period of the Balinese child, and 
the ‘‘frogging’’ posture stage of develop- 
ment of the Balinese child is much prolonged 
over the American. Both result from differ- 
ences in the culture of the two as regards 
the handling of, and cultural attitude to- 
ward, the infant. 

The photographs are excellent and well 
reproduced and give a fascinating picture of 
the life of Balinese children. Not least in- 
teresting are two excellent introductory chap- 
ters by Dr. Mead on ‘‘The Need for Aware- 
ness’’ and ‘‘The Significance of Growth in 
Culture. ’’ 


Electrokymography. Proceedings of the 
1950 Conference at the National Heart 
Institute, Public Health Service Publica- 
tion No. 59, Washington, D. C., 1951, U. 
S. Government Printing Office, 213 pages. 


Price 75 cents. 


The electrokymograph was developed in 
1945 through a cooperative effort of Temple 
University Medical School and the U. 8. 
Public Health Service with the purpose of 
providing a more adequate instrument for 
recording the movements of the heart and 
great vessels. Quite a number of reports 
on its use have appeared in the physiological 
and heart journals. A conference of some 
forty workers who have been investigating 
the use and value of the instrument was 
held at the National Heart Institute at 
Bethesda in 1950, and a group of fifteen 
papers presented together with their discus- 
sion have been collected in this volume. The 
general conclusion reached was that the in- 
strument was useful in its present form but 
needed improvement, and that further prog- 
ress in its evaluation and application is 
needed before it can he considered for rou- 


tine clinical use. 





ANOXIA AND RETROLENTAL 
FIBROPLASIA 


since 


ETROLENTAL 


its deseription by Terry ten years 


fibroplasia 


ago has been of steadily increasing in- 


terest. A marked increase in its inei- 


dence has oceurred which eannot be 


aecounted for by a simple failure of 


recognition in the past. Two points 
stand out: one, it occurs in the more 
immature of the premature infants; 


two, the inereased ineidence has taken 


place coincidentally with improved 
pediatrie skills and teehniques which 
have lowered the mortality rate for 
premature infants. Numerous studies 
have been made in ¢linies throughout 
the country in an attempt to find some 
factor which might give a clue to the 
reason for its development. Some of 
the earlier suggestions as to possible 
etiological factors, as exeessive vitamin 
D intake, and lack of vitamin FE, have 
been disearded. 


In the Mareh, 1952, 
American Journal of Ophthalmology, 


issue of the 


Szewezyk, of St. Louis, offers an ex- 
planation based on his observations as 
ophthalmologist to the premature serv- 
ice at the Christian Welfare Hospital 
in Kast St. Louis, IIL, 
holding the 


which has been 
the ophthal- 
A pre- 


liminary report appeared in the De- 


interest of 


mologists for several months. 


cember, 1951, issue of the same jour- 
until late March 


report of his obser- 


nal but it was not 
that a detailed 
vations became available. 

Szewezyk considers retrolental fibro- 
plasia as an example of the response 
tissue to anoxia. 


of immature neural 
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It may be indueed by exposing a pre- 


mature infant to an environment of 
high oxygen concentration, or by with- 
drawing oxygen too rapidly from an 
infant who had been reeeiving it in 
the Either of these may 


produce vascular changes in the retina 


ineubator. 


which he considers the earliest stage of 
the disease, and which may go on to 
the fully picture. He 
further states that in the earlier stages 


developed 


the findings may be reversed by a 
proper concentration of oxygen. 

In 1950 there were 347 premature 
infants admitted to the and 
eight are known to have developed the 
the first 
1951 the admission rate increased and 


service 


disease. In nine months of 
it was necessary to shorten the length 
of stay and wean more rapidly from 
an oxygen environment. Of 263 infants 
admitted, developed 

lental The author 
cusses the difficulties that were found 


twenty retro- 


fibroplasia. dis- 
in maintaining a constant satisfactory 
level of oxygen in the incubators, due 
to loss from opening the lid for feed- 
ing, faulty valves, and sudden temper- 
affecting the oxygen 
the unit. He 
stresses that if a high concentration of 


ature changes 


tanks stored outside 
oxygen is maintained in the ineubator, 
the be weaned off very 


gradually. 


infant must 


There has been much pro and con 
discussion the last few months among 
the ophthalmologists as to the validity 
and importance of Szewezyk’s obser- 
discussion in which 
take little 


vations. It is a 


the pediatricians can 


part, as the significance of the idea or 

















theory depends on the ophthalmologic 
observations, and the vascular retinal 
changes which the author contends are 
by differences in the 


brought about 


oxygen concentration. These changes 
have been noted by others, and anoxia 
has previously been suggested as an 
etiological faetor in retrolental fibro- 
plasia. This, however, is the first re- 
port attempting to bring the two to- 
gether in a cause-and-effect relation- 


Whether or 
tions will explain the development of 


ship. not these observa- 
the disease depends on their corrobora- 
tion by other independent workers. 
Perhaps if it is not the whole story, 
his ideas will furnish a clue leading 
to an elucidation of the problem. 

facts tend to 
First, the le- 
sion is essentially vascular in nature; 


Certain undisputed 


favor the explanation. 


second, it oceurs almost exclusively in 
small premature infants with a high 
degree of immaturity who have been 
third, 
marked increase in 


maintained in an ineubator; 
there has been a 
the incidence of the disease since the 
general use of ineubators has kept 
alive premature 
otherwise would not have survived. 


small infants who 
In this connection, an observation in 
fibro- 
plasia in the same issue is of consider- 
Ryan reports on twenty- 

Melbourne, Australia, 
of which twenty-one were from one of 
the two maternity hospitals in the city. 
There had been no case observed in 


another article on retrolental 
able interest. 


three cases in 


Melbourne prior to the use of an ‘‘ef- 
ficient oxygen cot’’ in the hospital. 
On Oct. 15, 1950, the use of oxygen 
was restricted to those babies actually 
eyanosed. Since that time no 
have occurred, and Ryan raises the 
point as to whether it was incidental 


"ases 


or significant. 
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PALLOR IN SCHOOL CHILDREN 


ASED on a study of 1,200 school 

children in Cambridge, England, 
Yudkin' has recently reported some 
interesting observations in regard to 
pallor and the hemoglobin level. Pal- 
lor was recorded by the clinical judg- 
ment of the investigator, i.e., from the 
degree of color of the cheeks, lips, and 
conjunctivae. While this is a purely 
subjective method of assessment, and 
the judgment of two investigators 
would in all probability differ to some 
extent, it is the method used by the 
clinician, and no satisfactory method 
of objective assessment has as yet been 
devised. 

A number of items were included 
in the examination of the children. 
Yudkin lists fifteen which by statis- 
tical analysis were not related to pal- 
lor, and five items which showed an 
association. The important as- 
factor was the 
the child. A direct relation was found 
between pallor and nutrition, 
and the pale children averaged 2.2 
kilograms lower in weight. 

Among the fifteen nonassociated 
factors, which included such items as 
the incidence of respiratory infection, 


most 


sociated nutrition of 


poor 


dental caries, the size of the family, 


and endurance, the most interesting 
and important was the relation of 


pallor and the level of hemoglobin. 
We quote Yudkin’s tables 
showing the exact figures. 


one of 


PERCENTAGE AND 


lb (GM. PER NUMBER OF CHILDREN 


100 ML.) PALE NOT PALE 
Less than 11 2.8 (5) 39 (33) 
11-15 92.7 (164) 90.4 (726) 
More than 15 4.5 (8) 5.7 (47) 
(177) (806) 
Correlation ratio r = 0.00 


'Yudkin, John: 
in the School Child, 
1952. 


The Significance of Pallor 
Lancet 262: 239 (Feb. 2), 
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This finding that pallor was not 
related to the hemoglobin level led 
Yudkin to compare some of the other 
items studied with the hemoglobin 
level. Among other factors not re- 


lated to the hemoglobin level were the 
nutrition of the child, weight, 
dental There was a positive 
association between the level and the 
The impor- 
tant eoneclusion of the study is that 


and 


caries. 
size of the child’s family. 


‘‘within the range of ordinary chil- 
dren of sehool age, pallor is no in- 
dieation that anemia is present. The 
likely to be 


anemie than a child of good color with 


pale child is no more 
red lips and rosy cheeks.”’ 
The significance of Yudkin’s studies 
is not the level of hemoglobin in ehil- 
dren of school age. A wide variation 
is known to exist in ‘‘well children,’’ 
and a 70 to 90 level 
scale using 16 Gm. per ml. as 100 per 


per cent on a 
cent is usually accepted as ‘‘normal”’ 
for children 4 to 10 years of age. It 
is rather that pallor in itself eannot 


be regarded as a sign of anemia. 
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Yudkin does not go into the ques- 
tion of a genetic or hereditary basis 
for pallor in the child, nor the ques- 
tion of the complexion in its relation 
to climate. Physicians who have had 
the opportunity of closely observing 
at least three generations of a family, 
not infrequently observe healthy chil- 
dren with a decided sallowness, or 
pallor, who have a good hemoglobin 
level and observe that the same pale 
color is seen in one of the healthy 
parents or grandparents. 

While the question of climatie dif- 
ferences obviously could not enter in- 


ce 


to Yudkin’s studies, a ‘‘ruddy ecolor’’ 
pallor is often looked 
upon as related to 
Thus a ‘‘ruddy complexion’ 
monly aseribed to the English. 


in contrast to 


being climate. 


’ is com- 
In 
our own country children in the north- 
ern latitudes are usually considered 
as having a ‘“‘higher ecolor’’ than those 
from the southern. We know of no 
studies as to the truth of this concept, 
and it may only be false folklore. 








